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BORON ions 
MANUFACTURING 


WHEN MOTOR BEARINGS 
DOMINATE THE SELECTION OF PRODUCT DRIVES 
ENGINEERING THE WELDER FOR GLASS INSULATION 
ELECTRONIC CONTROLS AGE CAEL MOUNTING © 
PACKAGING TO INSURE SAFE PTET t 
TOWARD BETTER SOLDERING : 
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The Newest Development 
in enameled magnet wire 


Breaks All Test Records 


for Abrasion, Heat, and Solvent Resistance 
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Ideal for those special winding jobs 
now using cotton- or paper-enamel 


If you have one of those extremely tough There is now a regular production sched- 
winding jobs that can be handledonlywith — ule of Belden FORMVAR in various pop- 


cotton- or paper-enamel magnet wire, Bel- ular sizes, and small orders for factory 
den FORMVAR may be the answer. It was _ tests by wire users can be filled in most 
developed for severe winding service. sizes. If you have an unusual winding 


Tests demonstrate that 
Belden FORMVAR has 
unusual resistance to 
abrasion, heat, and sol- 
vents. The space - factor 
is obviously superior to 
cotton- or paper-enamelin 
tight windings. 

Belden FORMVAR is 
made under license ar- 
rangements which permit 
this remarkable enameled FORMVAR. For your 
wire to be added to the complete protection, be 


regular Belden line. Typical winding operation for which sure to specify Belden. 
Belden FORMVAR is ideal. 


problem and are looking 
for an enameled wire 
with exceptional charac- 
teristics, try Belden 
FORMVAR. 


The customary high 
Belden standards govern- 
ing soft copper and uni- 
form insulation thickness 
are maintained in produc- 
ing the new Belden 





BEDEN MANUFACTURING COMPANY, 4633 W. VAN BUREN ST., CHICAGO, ILLINOIS 


Belden Magnet Wires 


BELDENAMEL * FORMVAR * COTENAMEL ® SILKENAMEL © TEXTILE COVERED MAGNET WIRES 








WHY ANTI-FRICTION BEARINGS? 
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Everyone knows this inevitable result of 
Wear due to friction. Yet ... the sliding, 
scuffing contact of countless feet on granite 
is as nothing in wear potential compared to 
the contact of metal on metal—in modern 
machinery, under heavy loads, at high speeds. 






During the useful life of an ever increasing 
number of modern machines, the bearings 
make millions or even billions of revolutions. 
And these machines stand up! For friction 
is practically eliminated in the ball bearing 
as perfected by New Departure, and Wear 
is less than in any other type of rolling 
bearing. 















.--and still going! 


In this New Departure ball bearing, 
which had made 35,000,000 revolu- 
tions under load, the original finish 
was perfect and Wear for all prac- 
tical purposes was not measurable. 
Think what that kind of “wear 
prevention”? means in lower main- 
tenance and longer machine life! 














For interesting brochure, BT-14, “How 
Wear Wore Itself Out,’ write to New 
Departure, Division General Motors Sales 
Corp., Bristol, Conn. 


NEW DEPARTU RE 


THE FORGED STEEL BEARING 
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"DEPENDABLE INSULATION 
FOK MORE THAN 25 YEARS 


INCE 1913 Formica has concentrated on just one product 





laminated sheets, tubes and rods. It equipped itself 
early with a well manned and efficient laboratory which has 
worked steadily on the development of new grades and the 


improvement of old grades of laminated insulating material. 


There are now available special variants emphasizing 
nearly all of the useful properties of the sheet for special 
purposes — and one can be selected that will meet your 


exact requirements. Send us your blue prints for quotations. 


The Formica Insulation Co., 4638 Spring Grove Ave., Cincinnati, 0. 
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Micro Switch with regu- 
lar plunger being oper- 
ated by bellows type 
thermostat. 


Reset Button 





Micro Switch with spe- 
cial plunger as used in an 
adjustable thickness de- 
tector. 


LK LIMIT 
SWITCH 


Micro Switch built into a 
sealed metal housing for 
precision service intough 
spots. Cam actuated. 





Micro Switch with snap 
spring actuator asa Break 
indicator. 





Metal-Clad Micro Switch 
with snap spring actuated 
by magnet. 





Micro Switch with snap 
spring actuator operated 
by cam. 
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A Precision Snap Action Switch That Occupies a Space only 
3/4” x 7/g” x 2" . . Operates Instantaneously Under Pressures 
as Low as 4 0z., with Movements as Little as .0001” . . 
as Many as 600 Times a Minute for Millions of Operations! 


The unusually precise design, construction and the perform- 
ance of this switch makes its application to a wide variety of 
products and functions a most logical proposition. The col- 
umn at the right lists some of the products on which, and 
functions for which, it is now being used. 

Though built with watch-like precision, it will stand the 
constant pounding of repeated operations. Its action is light- 
ning-fast. It has a long life—many users report from five to 
ten million operations. It operates in any position and is not 
affected by ordinary vibration. It is easily mounted with two 
No. 6 Screws and weighs only two ounces. It carries the rein- 
spection label of the Underwriters’ Laboratories and has the 
approval of the Hydro-Electric Power Commission. 


It is adaptable to the following A.C. inductive motor, 
heater and lamp loads: % H.P. Motors, 115 to 460 volts; 
Heaters, 1200 watts, up to 600 volts; Lamps, 1000 watts for 
normally closed switches, 3 amperes, normally open switches. 
It can be used with a diversity of actuating mechanisms such 
as shown at the left. 

Informative literature and data sheets, covering Standard, 
Super-Sensitive, and Metal-Clad Micro Switches and Micro 
Switch Motor Protectors will be sent you upon request. And 
when out-of-the-ordinary applications of the Micro Switch 
are involved, competent service is available. 


MICRO @S SWITCH 


MANUFACTURED IN FREEPORT, ILLINOIS BY 


MICRO SWITCH CORPORATION 
New York Chicago Boston 


MICRO (¥*s; SWITCH 


if you use time, tempera- 
ture, pressure, weight, re- 
lay, or solenoid controlled 
devices or fractional H. P. 
motors in the manufacture 
of your product, you can 
apply the Micro Switch to 
advantage. It is now used 
on products in this partial 
list of classifications. 


CONTROLS 


Air Conditioning Blower 
and Draft__Boiler__Cycle 
Circuit__Damper Regulators 
__Electric Furnace__ Mag- 
netic__Pressure___Test__ 
Gate Control__Relays___Sig- 
nals___Interlocks__ 


INSTRUMENTS 


Flow Meters__Fuel Indica- 
tors___Fuel Tank Level Testers 
___. Humidistats ___ Electrom- 
eters __ RPM Indicators __ 
Tickers__ X-Ray Timing De- 
vices__ 


THERMOSTATIC DEVICES 


Incubators___ Brooders___In- 
dicating__' Industrial___ Oven 
__Room__ 


MACHINES & MACHINE TOOLS 


Coin Operated__ Automatic 
Hobbing__ Honing___Hy- 
draulic Presses__ Automatic 
Gauging___ Bottling _ Count- 
ing and measuring Cutting 
__Die Sinking___Drilling _ 
Tapping __Lathes___ Auto- 
matic Screw__Milling _ 
Riveting __Packaging _ 
Rubber Working Printing 
—__Textile__Welding___ 


SAFETY DEVICES 


Burglar Alarms__ Recorders 
__ Oil Burners__ Stop Light 
Systems___Traffic Signals__ 
Transformer Protection__ 


MISCELLANEOUS 


Annunciator Systems__Count- 
ing Devices___ Direction Indi- 
cators___Daters and Printers 
__Flashers___Cameras___Oil 
Regulators__Phonographs 
___ScalePivots___ScaleWeight 
Printer__Steaming Devices 
__ Animated Displays__ 





Micro Switch Corporation 
Freeport, Ill. 
Gentlemen: I am interested in 


the Micro Switch for......... 


Please send complete informa- 
tion. 













Type B Flange Mounting... rigid 
one-piece frame supports the motor. 















Standard one-piece frame gives extra me- 
chanical strength at no extra cost. Electrical 
parts are free from mechanical strain from 





bearings and shaft. 


WESTINGHOUSE STANDARD 
DRIVES AND INTERCHANGEABLE 
ASSEMBLIES SOLVE MANY 
SPECIAL DESIGN PROBLEMS 


NEW MANUAL STARTER 
TAKES LESS SPACE 
omical starter that is 


d for mounting 
nimum 


An econ 
especially designed tor mc 
on machine Or motor in mi - 
space. For motors up to 7 6 ‘a 
Keeps motor control within arm 


length of the operator. 


‘ ‘DE-ION”’ MOTOR 
WATCHMAN 


COMPLETE CONTROL 
IN ONE PACKAGE 


One unit provides all needed 
devices in the motor circuit: 
i ter 
1. Magnetic star 
2. Motor overload protection 
3, Manual disconnect switch 
4. Fuseless circuit protection 


COMBINATION 
LINESTARTER 


Standard 
indestructible die-cast aluminum. 


“GPECIAL” DESIGNS 
WITH STOCK” DRIVES 





Standard pre-wound stator core is inde- 
pendent of supporting frame... fits 
standard frame or built-in applications. 





rotor construction... 






WESTINGHOUSE 
ELECTRIC 











18 SPINDLE SPEEDS ON THE NEW GRAY 
MACHINE OBTAINED WITH STANDARD 
WESTINGHOUSE MOTORS AND CONTROL 


Designers of the new Gray Planer 
Type Milling Machine wanted 
push-button control, wide flexi- 
bility and maximum rigidity. 

All three are accomplished in 
the most economical manner by the 
use of 9 individual Westinghouse 
motors, giving finger-tip control 
and maximum flexibility. And the 
substitution of these individual 


drives for long drive shafts re- 


sults in greatest possible rigidity. 

The machine is an outstanding 
example of how Westinghouse can 
meet special requirements from 
stock motors and controls. 

Our engineers are at your 
service in similar drive problems. 
Call the local office, or write West- 
inghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. 
Address Dept. 7-N. 


Westinghouse Standardized 
Drives on this machine 
include: 
4—10 hp 900 to 1800 rpm 
spindle drives, 2 speeds. 

1 — elevating motor. 

1 — table feed gearmotor. 

1 — table traverse motor 
(high speed). 

1 — lubricating pump 
motor. 

1 — coolant pump motor. 


Motors and Control 




































Keep Your Customers Happy 
This Simple, Easy Way 


Your job is to produce a product of 
good value. Our job is to furnish a 
shipping box that will deliver it in 
factory perfect condition. Since cus- 
tomer complaints are costly, it is 
simply good business to pack your 
product in a shipping box that has 
been thoroughly pre-tested against 
all transportation hazards. It’s a 
sure way to reduce complaints and 
retain your customers good-will. 


The Hinde & Dauch Paper Co. 
3907 Decatur St., Sandusky, Ohio 


Factories in Principal Cities 
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SEND FOR FREE BOOK 


You'll get plenty of ideas from “Pack- 
age Engineering.” Describes in words 
and pictures notable successes in the 
field of packaging. Free for the asking. 


AUTHORITY 
ON PACKAGING 
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LIGHT WEIGHT- - CONDUCTIVITY - - RESISTANCE 


Built with machine-tool accuracy, a Stevens 
plating machine times each operation to meet 
exacting specifications. Into one bath for a 
definite period, out quickly and into another, 
and so on through the complete plating cycle: 
there’s little loss of productive time. 
Aluminum contributes to the successful 
(Built by 
Frederic B. Stevens, Inc., Detroit, Michigan.) 


performance of these machines. 


The carrier arms which support the parts 
being plated are cast of Aluminum. That’s 


because these arms must be both lightweight 
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and strong; an arm can carry a load of 100 
pounds without deflection. Their high elec- 
trical conductivity provides a low resistance 
path for plating currents. Able to resist corro- 
sive attack, these Aluminum arms are not 
damaged by plating gases. 

Aleoa Aluminum Alloys are performing 


similar services in many places throughout 


the process industries. Let our engineers help 


you determine where you may use them to 
advantage. ALUMINUM COMPANY OF AMERICA, 


2179 Gulf Building, Pittsburgh, Pennsylvania. 





TO CORROSION 








Some of the Clinic Subjects 


FIELD WORK PUBLICITY 
PERFORMANCE DATA MARKET DATA 
DIRECT MAIL MEASURING RESULTS 


INDUSTRIAL EXHIBITS CATALOGS 
READERSHIP VALUES SALES MANUALS 
TIE-UP WITH SALES FORCE 


EXHIBITS 
a 
AWARDS 
e 
LADIES' PROGRAM 


DINNER AND SHOW AS USUAL 





National Industrial Advertisers Association 


100 East Ohio Street Chicago, Illinois 


2-39 





and pull up at the busiest conference on indus- 


trial advertising you ever heard of. 

Two hundred controversial subjects will be 
discussed in clinics large and small. "How to 
improve your effectiveness as an advertising 
manager" will be one of the large clinics. The 
first day is Executive's Day (bring your boss). 

Even at lunches you will be grouped with 
members and guests having identical interests. 

Take advantage of low transportation rates, 
hotel accommodations at no increased cost 
and a guided tour of the industrial exhibits at 
the World's Fair with a day and a half left over 


to yourself! Make your hotel reservations early! 
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A Popular Family 
of Solenoid Starters 


for Across-the- otors 


: 15 HP, 
HP, 220V. 8 2S. HP, 440-55 
440-550V. , # 
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Yes, siree! . . . that’s exactly what we mean! 


Don't you touch those Allen-Bradley silver alloy 
contacts with that file. There's no contact main- 
tenance on Allen-Bradley solenoid starters. 
Why? Because any oxide formed by the arc 
is as good a conductor as the contact itself. 
You don't need to clean or file these cadmium 
silver contacts ... like you do the old copper 
contacts. Here’s our advice ... after you install 


an Allen-Bradley solenoid starter . . . forget it! 


Five Other Advantages of the A-B Solenoid Starter 


@ Simple Construction 


There are fewer moving and wearing parts, 


assuring trouble-free operation. No bear- 


@ High Switching Capacity 
These starters will easily disrupt currents of 
not less than ten times their maximum horse- 


ings or pivots to gum-up end correde. No power rating—will handle all load conditions. 


Bulletin 709 flexible jumpers to break and cause trouble. 


solenoid start- 
er with arc- 
hood cover off. 


@ Easy Installation 

Ample wiring space, accessible terminals, 
white interiors, and knockouts on all sides 
and back of cabinet, make wiring easy. 


@ Long Life 


The sturdy rugged construction of all parts 





assures long life. Millions of operations are 


@ Complete Line 

Available in four standard sizes with a 
maximum rating of 30 hp, 220 v; 50 hp, 
440-550 v. Enclosing cabinets are available 
for every industrial service condition, 


built into Allen-Bradley solenoid starters. 


£ Send for “The Story of the Solenoid Starter” 
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SUGGESTION No. 3 


A thoughtful switchboard manufacturer might 
guarantee protection against fire by servicing his 
boards with a couple of alert fire-laddies. But the 
practical way to provide fire prevention is to use a 


wire whose insulation won’t burn regardless of how 
much flame it is exposed to or how long the flame 
lasts ... and you get that and a lot 
more in Rockbestos! 

Not only switchboard makers, 
but manufacturers of ranges, rheo- 
stats, curling irons, cranes, toast- 
ers, mining machines, radios, 
locomotives and too many others 
to mention, are wiring failure- 
prevention into their products 
with Rockbestos heat-resisting 
wires, cables and cords. Tests, 


For Fireproof Failure-Free Wiring 


reductions in repairs, replacements and service calls 
have convinced them that it’s good business to use a 
wire that can’t burn, won’t dry out under heat, nor 
flow, swell or rot as a result of exposure to oil, grease 
or corrosive fumes. 

If your product develops heat, 
is exposed to it, or is so wired 
that a fire hazard results, we feel 
sure we can give you a wire that 
will make it more dependable and 
will also increase its service life. 
Why not give us a try? Just send 
the details in a letter or ask to 
have one of our engineers call 
on you. .. . Rockbestos Products 
Corporation, 742 Nicoll Street, 


; . Specify Rockbestos A.V.C. Switchboard Wire, A.V.C. Switch. New Haven, Conn. 
service records and cost-cutting board Hinge Cable and A.V.C. Switchboard Bus Cable. 
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PHILLIPS 
SCREWS 














This Booklet will help 
your plant to cut fasten- 
ing costs and improve 
assemblies. Address one 
of the firms below for 


RECESSED 
HEAD SCREWS 


4 
3 
tl 
= 
4 
all 
Ral 





~ PHILLIPS 


Waterbury, Conn. 


IT COSTS LESS TO USE PHILLIPS SCREWS 


= . - free copy. 
MACHINE SCREWS SHEET METAL SCREWS woopD sérews STOWE BOLTS 
U.S. Patents on Product «nd Methods No ? 046,343; 2,046,837; 2,046,839; 2,046,840; 2,082,085 084,078 O84 079; 2,090,338 
Other Domestic and Foreign Patents Allowed and Pending 
AMERICAN SCREW CO., Licensor CORBIN SCREW CORP. PHEOLL MFG. CO. 
Providence, R. I. New Britain, Conn. Chicago, Illinois 
THE LAMSON & SESSIONS CO 
: . 7 RUSSELL, BURDSALL & WARD 
CHANDLER PRODUCTS CO. Cleveland, Ohio BOLT & NUT CO. 
Euclid, Ohio NATIONAL SCREW & MFG. CO. Port Chester, N. Y. 
Cleveland, Ohio 
| CONTINENTAL SCREW CO. PARKER-KALON CORP. SCOVILL MANUFACTURING CO. 
| New Bedford, Mass. New York, New York 
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ARE MADE TO DO YOUR 





getting highly uniform metalurgical 
and electrical characteristics which 
will save you money in production 
and increase product performance. 
Some of these advantages to you are: 






JOB BETTER 





From raw materials to delivery, 
Granite City Electrical Sheets are 
made with the single purpose of giv- 
ing each customer the best possible 
sheet for his particular needs. The 
result of this personal service by 
Granite City’s outstandingly compe- 
tent metalurgical and electrical 
engineers, plus extremely careful 
production and inspection methods, 
is complete customer satisfaction. 
When you buy Granite City Elec- 
trical Sheets, you can be confident of 







« Unusual flatness 
e Low core loss 








e Increased permeability 








e Uniform temper 








e No loose scale 











e Uniform gauges 





A possible better source of supply 
should always be investigated—we 
invite your inquiry. 





















GRANITE CITY Uillawea STEEL COMPANY 


GRANITE CITY ILLINOIS 











ST. LOUIS: 1803 Boatmen's Bank Building «© CHICAGO: 8 So. Michigan Boulevard « NEW YORK: Room 704, 7 Dey Street « KANSAS CITY: 
1104 R. A. Long Building © ST. PAUL: 1613 Pioneer Building ¢ MILWAUKEE: 1602 Mariner Tower ¢ DENVER: 4000 York Street 
MEMPHIS: 77 McCall Place « MOLINE, ILLINOIS: 435 Fifth Avenue Building « INDIANAPOLIS: 3957 Ruckle Street 
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| TIGHTER METAL FASTENINGS! 


Every designing engineer and 
production executive should in- 


ST A N D A R D TY p FE vestigate the advantages of this 


screw. It saves money, speeds 


for all metal-to-metal up production, and its tighter fit 
i i assures stronger metal-to-metal 
applications fastenings than is usually pos- 


sible with ordinary type screws. 1 First... Drit— 2 Then... Drive— 


; 
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PERFECT FOR ALL METALS 
ANY THICKNESS! 


Because Shakeproof Thread-Cutting Screws actually cut their own 
threads, a snug, tight fit for every screw is certain. The thread-cut- 
ting action is produced by the patented slot with serrated cutting 
edge, plus a special hardening process that makes each screw a a 
practical tapping tool. Expensive tapping operations are eliminated . ; alse available 
—production is accelerated and better product performance is ang: ee 


achieved. Test Shakeproof Thread-Cutting Screws on your product supply jobbers! er) reich 
—write for free samples today! 


Thread-Cultiug Screws 


SPECIALLY DESIGNED FOR PLASTICS! 


This, the only screw specially designed for plastic applications, will cut 

its own thread in even brittle molded parts without causing costly 

breakage. Its double-width slot provides an acute 7O° serrated cutting 

H | 0 0 K T Y p F edge that taps the thread as the screw is driven into the material. Now, 
. threaded inserts and pre-tapping operations ~— be forgotten _ im- 

i portant savings realized. Because each screw 

for all Plastic remains in the threads it has cut itself, a tight 
applications also available! fit is assured and should replacement ever be 

with PHILLIPS! necessary, an ordinary machine screw of the 


Recessed Heads : h 
a> same size can be used as the threads are the 


same. Testing samples are free—write today! 
SHAKEPROOF LOCK WASHER CO. 


Distributor of Shakeproof Products Manufactured by Illinois Tool Works 
Plants at Chicago and Elgin, Illinois 2533 No. Keeler Avenue, Chicago, Illinois 
In Canada: Canada Illinois Tools Ltd., Toronto, Ontario 
Copyright 1939 Illinois Tool Works 
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a Replaceable with Ordinary 
3 A Perfect Fit (“Si 


SHAKEPROOF 
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Ready to swing into action at the first winter's 


_ chill are two Leland motors inside this Mueller 
| furnace ... one to drive the oil burner, the other 
| to power the blower. The chances are the home 

owner has forgotten all about these Leland 
motors, for once installed, Lelands are famous 


for long time, trouble-free service. 


scores of different products, that out of every 
| 1000 sold, 996 are installed and permanently 
ie forgotten about except for minor maintenance. 


| 
| In fact, so dependable are Leland motors on 
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fc cture, and no less than 13 major assem- 
nspections. 


The LELAND ELECTRIC COMPANY, Dayton, Ohio 


Mounting Flexibility may be 
your reason for Ball Bearings 


DEEPER RACES 


Extra radial and thrust capacities . . . and extra 
ruggedness to resist shock-loads, overloads and vibra- 
tion in toughest service . . . are assured by Fafnir’s 
exclusive balanced design .. . larger balls, rolling in 
deeper raceways. And wear is reduced because Fafnir’s 
larger balls make fewer revolutions per shaft-turn. 

Special types of sealed closures, felt-seals and grease- 
shields, available wherever extreme service conditions 
require them, give Fafnirs positive protection against 
grit and dust. For the answers to such specific problems 
as bearing fits and installations, housing requirements 
and designs, preferred lubricants for every class of 
industrial service, your staff will find Fafnir’s quarter- 
century of industrial experience most helpful. The 


Fafnir Bearing Company, New Britain, Connecticut. 


AFNIR 2&4 Larcxgs 


THE BALANCED LINE © MOST COMPLETE IN AMERICA 
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THE ; 
BEARING METAL 
OF AMERICAN INDUSTRY 


@ The shafts of American industry turn in 


WS 


idl FOR PROFITS 
manufacturers for all types of original enemas 


Bunting Bronze Bearings. 

When you buy Bunting Standardized 
Stock Bearings and Precision Machined 
Bars you get the same Bunting-developed 
bearing metal (S.A.E. No. 660) that is 
specified on the blueprints of leading 


BUNTING 


BRONZE BUSHINGS - 


mechanical equipment. All sizes carried in 
stock by better wholesalers everywhere. 
Write for our 52-page catalog... The 
Bunting Brass & Bronze Company, Toledo, 
Ohio ... Warehouses in Principal Cities. 










PRECISION BRONZE BARS 
BABBITT METALS 





BEARINGS 


TOOL SHOW 


CLEVELAND 
OCT. 4 to 13,1939 


See us at 2114A 
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eo identifies a new G-E 


magnet wire insulated with a syn- 
thetic resin of the vinyl acetal type. 


The result of ten years’ research, far 
different in many properties from any 
other magnet wire, Formex wire offers 
new possibilities for making far-reach- 
ing, profitable improvements. 


Physically, Formex wire is outstanding. 
It retains the high dielectric strength of 
conventional enameled wire and has, in 
addition, the strong physical properties 
of such fibrous coverings as cotton, 
silk, and paper. It thus allows more 
copper to be put into less space. 


A Long-time Problem 


Most users of magnet wire will appreciate what 
the problem involved: They know that enameled 
wire is satisfactory electrically for most appli- 
cations if it can be wound into coils without 
damage to the film. But often it cannot be. The 
hazards in winding make necessary a fibrous 


covering—which serves chiefly as mechanical 


GENERAL 
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protection—over the enamel. Such a covering 
takes up space and has other shortcomings. How 
to get rid of it? 


Ten-year Research Program 


As a large user of magnet wire, General Electric 


had long been trying to solve this problem. 


Nearly ten years ago, a broad, carefully planned 
program was mapped out and work was begun. It 
passed through many phases, each of which 
followed a definite pattern and contributed its 
essential part to the continuous progress of the 
whole. 


The earliest indications of success were the first 
wires coated with certain synthetic resins of the 
vinyl acetal type. Next came an economical 
method of manufacture. Efforts, in the several 
years that followed, were directed toward 
making further detailed improvements and reduc- 


ing costs. Today, success is at hand. 


In all this work, contributions were made by 
our research, engineering, and factory labora- 
tories, by engineering and kindred departments. 
Formex wire stands as a noteworthy example 


of co-operative research and development work. 


Result: New Properties 


The advantages of Formex wire can be told quickly: 
The physical toughness and abrasion resistance to 
stand the most severe tests a flexibility 
never before thought possible in an enamel-like 
wire . . . resistance to most oils, to many sol- 


vents, to refrigerants, and to similar harmful 
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agents and the ability to withstand 
heat, aging, and shock. 


Warrants Study to Find Most 
Profitable Uses 


But the ultimate benefits from the use of Formex 
wire will have to be calculated. What economies 
will it make possible in high-speed winding? How 
much space—and cost—will be saved by the 
omission of cotton, silk, or paper? What of the 
savings in impregnation treatments? What will be 
the effects of fewer factory rejections and of over- 
all improvements in quality of product? 


Only study will reveal the answers. Naturally, all 
the applications of Formex wire have not yet been 
uncovered. In general, it can be used profit- 
ably to replace such bulky types as cotton-, silk-, 
or paper-covered enameled wire. But its field of 
usefulness has not yet been completely de- 
lineated. 


For these reasons, we should like to have our 
magnet-wire specialists work closely with manu- 
facturers’ engineers in order that all the out- 
standing properties of Formex wire may be fully 
realized. More detailed preliminary information 
will gladly be furnished. Address the nearest 
G-E sales office or General Electric, Dept. 
6— 201, Schenectady, N. Y. 
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Cut Down Product-Parts... 
Keeduce Assembly Operations 


THROUGH THE USE OF BAKELITE PLASTICS 


































THE SMALLER the number of parts which comprise 
your product, the fewer the operations required to 
assemble it. This axiom is exemplified in many well- 
known products made in whole or in part of Bakelite 
Plastics. One such product is the Diehl Ribbonaire 
Fan. Every available short-cut in fabrication and assem- 
bly was incorporated in the design and manufacture 
of this ingenious electrical device. 

Component parts were held to a minimum. Size was 
curtailed perceptibly, weight reduced 50% to 80%. 
Machining requirements were cut considerably. Tap- 
ping and counterboring were eliminated entirely. The 
whole assembly is completed with the least number 
of operations. 

Many additional benefits accrued, among them: in- 
stant approval from international Boards of Under- 
writers because of the insulating properties of Bakelite 
Molded—and elimination of all finishing operations 
due to the self-contained color and lustre of this 
material. 

The use of Bakelite Plastics would, in all probabil- 
ity, contribute comparable advantages to the economy 
and efficiency of your product. Investigate the proper- 
ties and possibilities of these materials. Write for the 
informative booklets in Portfolio 25, which describe 
many types and applications of Bakelite Plastics. 
BAKELITE CORPORATION, 247 Park Avenue, New York 

Chicago: 43 East Ohio Street 


BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin St., Toronto, Ont. 
West Coast: Electrical Specialty Co., Inc., San Francisco, Los Angeles and Seattle 


















Bosses molded in the Bakelite Plas- 
tic base are ready to receive self- 


The motor-housing mold creates 

these ribbon-blade slots, thus mak- 

ing unnecessary a painstaking ma- 
chining operation. 


A single molding operation forms 


This countersunk through-hole is 
the entire base including lettering, formed as an incidental in molding 
tapping screws. trade-mark and switch-port. the upright arm. 


nfinay. oF unlimited quanhty Wt symbohzes the finde 
ond Wire vues of Botette Corporanon's producta, 


PLASTICS HEADQUARTERS 





VISIT THE BAKELITE EXHIBIT, HALL OF INDUSTRIAL SCIENCE, NEW YORK WORLD’S FAIR 1939 
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Each Application 
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R i ' i 
equires a Particular 
Pe 
e 
; Type of Motor 
is . 
A Gocd Motor is Not Enough—It Must Be the Right 
1 Motor for the Job 
y t It is quite possible for the motor to be a good motor—and yet, because 
- In order to select the proper it does not have the proper electrical and mechanical characteristics 
1e motor, the following points should for that particular job, it may prove troublesome and short-lived. 
ve be considered. Some applications operate continuously—others intermittently. Some 
Load Cycle require high starting torque, others may be required to meet rigid 
What maximum and minimum horse- starting current requirements. 
| is i is th b- ; : 
- ee ee a The selection of the right type of motor is a task that should be 
int. What are the maximum starting torque delegated to the motor manufacturer. Wagner builds such a wide 
ae requirements? ; variety of types and sizes of motors that usually there’s a motor 
Is the a rey oe or er aaa already available to exactly meet the requirements. And Wagner 
tent, and what method of control an ‘ P : 
evadiend geetuutinn ic cottemplanedl motors are dependable. They give continuous trouble-free service, 
requiring very little maintenance other than periodic inspection and 
Power Supply ae ; ; ; ; : 
AC ; lubrication. Their construction features and mounting dimensions 
.C. or D.C., and frequency if A.C. : . = . 
Voltage. are such as to be readily adaptable to the design of the equipment 
Phase. they operate. 
Special Starti Cc t limitations, if ‘ ‘ 
gre = ieeamnercenmine, Wagner motors have the necessary electrical and mechanical charac- 
Speed Characteristics ae to adequately and efficiently meet the starting, running, and 
. Single constant speed. overload requirements of your equipment. 
8 Variable or multispeed. Let a Wagner sales engineer assist you in your motor selection. He 
Mechanical Construction is a factory-trained motor-expert and can make unbiased recommen- 
—_ — motor acceptable, or should dations as to the right motor for each job. 
plash proof, 
Totally-enclosed Fan-cooled, or Write for Bulletins 177, 179, and 182 which completely describe 
Explosion-proof motor be used? and illustrate Wagner motors. M39-148 
as J 
vere Wagner Electric Corporation ae 
Leal 6400 Plymouth Avenue, Saint Louis, Mo..US.A. aia 
939 
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LAMINATED CONTACTS 


On the one hand, General Plate Company has devoted 
many years to finding better, more suitable and less ex- 
pensive contacts for leading electrical manufacturers. And 
these manufacturers have found that General Plate Lami- 
nated Contacts—contacts with a solid silver surface per- 
manently fused to cost-cutting alloy base—hit the nail on 
the head. They are stronger, more serviceable, easier to 
handle or fabricate, and lower in cost than solid silver 
contacts. 


General Plate Company offers you these contacts in raw 
material, both whole covered or inlaid; in buttons, all 
types and sizes; or in special shapes and forms made to 
your order. Let us quote on your requirements. Our en- 
gineers will gladly work on your problem. 


General Plate Company 


Metals and Controls Corporation Divisions manufacture the following products: Laminated and solid precious metals electrical contacts 


mean to you 
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TRUFLEX A 
TRUFLEX A-2 


TRUFLEX B-1245 


TRUFLEX B-15 
TRUFLEX B-20 
TRUFLEX B-25 
TRUFLEX B-30 
TRUFLEX B-35 
TRUFLEX B-40 
TRUFLEX B-47 


TRUFLEX B-2 
TRUFLEX D 
TRUFLEX E 
TRUFLEX F 
TRUFLEX G 
TRUFLEX G-2 
TRUFLEX H 
TRUFLEX J 
FRUFLEX K 
TRUFLEX L 
TRUFLEX M 
TRUFLEX N 
TRUFLEX O 
TRUFLEX R 
TRUFLEX T 
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THERMOSTATIC BIMETAL 





On the other hand, General Plate Company has de- 
veloped a high-precision process for manufacturing ther- 
mostatic bimetal with the closest possible tolerances and 
the most consistent uniformity. And this bimetal—called 
Truflex Thermostatic Bimetal—is now used by practically 
all leading electrical manufacturers because uniformity 
prevents rejects and costly adjustments in assembly. 


Moreover, Truflex Thermostatic Bimetal completely 
meets the manufacturers’ requirements in temperature 
range, electrical and corrosion resistance, size, shape and 
cost. Listed above are some of the many types of Truflex 
Thermostatic Bimetal—available in sheets, strips, coils or 
speci: ally fabricated parts. Let General Plate Company en- 
gineers help you in your particular problems. 


Division of M etalsand Controls Corp. 
Attleboro, Massachusetts 


Solid and rolled plated precious 


metals in all forms — Truflex Thermostatic Bimetals 
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of Helical Spring Washers 
keeps every bolt tight! 


Control levers are set! A switch clicks! A locomotive 
is raised as if it were a toy engine! One loose bolt 
in the crane could cause disaster! 

Crane designers, in common with designers 


throughout industry, know they can depend upon 


Helical Spring Washers to keep bolted parts tight. 





The reason—long range Live Action, an exclusive 
feature of Helical Spring Washers, maintains con- 
stant pressure against the threads—immediately 
compensating for any play or looseness. 

Give your product the positive protection of 
Helical Spring Washers for greater safety and longer 
service in the hands of the customer. Long range Live 


Action costs you nothing extra. 


SPRING WASHER INDUSTRY, 616 Wrigley Bidg., Chicago, Il. 


ONLY A HELICAL SPRING 
WASHER HAS LIVE ACTION! 
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NAMES and NEWS 


ARE SOON FORGOTTEN 


. unless they continue to be significant. It was 
big news back in 1906 when the electrical 
industry learned that a new heating element 
alloy had been discovered, that lasted more 
than 300 times longer than any other material 
then being used (except platinum). This was the 
first alloy of nickel and chromium, and it 
was given the trade name, CHROMEL. 
The fact of this invention continues to be 


The Wire That Made | 









significant . . . because it created the heating 
device industry, and because no substitute for 
the original nickel-chromium alloys has ever 
been found. The name, CHROMEL, is also 
significant because it has become the symbol 
of good electric heating devices. See that your 
heating devices are CHROMEL equipped. 

. Hoskins Manufacturing Company, 
4445 Lawton Avenue, Detroit, Michigan. 


224 Llechic Heat Possible 


CHROMEL 


A GOOD NAME IN HEATING ELEMENT 
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WHEN MOUNTING ELECTRONIC CONTROLS........ 29 


Successful use depends upon consideration of operating conditions 


GLASS INSULATION LEADS TO IMPROVED WELDER 34 


Re-engineering was needed to take advantage of better materials 


BETTER PACKAGING FOR BETTER PRODUCTS 


Whether the product be large or small there is a good procedure 


BECAUSE BEARINGS AFFECT MOTOR PERFORMANCE 40 


It is often desirable to give primary consideration to types and forms 


FOR BEST RESULTS WITH SILVER BRAZING ALLOYS... 49 


Once again the right materials and the right technique co-ordinated 


HOW ENGINEERING EXPANDED 
OUR REPAIR BUSINESS 


Definite planning and skill in the use of materials here 


OF ELECTRICALLY 
ENERGIZED MA- 
CHINES, APPLIANCES 
AND EQUIPMENT 


ALSO PRODUCT 


REBUILDING As The Editor Sees It New Parts, Equipment, Materials 


and Finishes 


As currently offered to make better 
products. 


Design of The Month 


In recognition of outstanding accom- 
plishment, in electrically-energized 
products. What's Going On............ 84 


About events, people and organize- 
tions of the industry. 


New Designs—Novel Applice- 
SOHNE. 4 Gc a ara alae watae a 
A quick review of what's new. 


46 
Classified Index 


To the makers of materials, finishes, 
parts and equipment. 


New Printed Matter, Publications 53 


Opportunities that enable the product 
maker to keep well-informed. 


AUGUST 1939 
VOL. 24 No. 2 


Index to Advertisers 


COMING 


Internal Wiring Of The Electrical Product. Chokes And Capacitors That Minimize 
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Unseen and, if properly designed, unobtru- 
sive the wiring within the product is an 
exceedingly vital factor toward sustained 
performance. Again, first-aid-to-the-specifier. 


When Motor Speeds Dominate Choices. 
In approaching the drive problem in the 
simplest way, one tries to find a motor that 
will directly match with desired driven shaft 
speeds. Here is how. 
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Radio Interference. Practical, readily in- 
tegrated devices that keep your product 
from being a source of radio or video 
annoyance. 


Magnetic Materials Are Changing Too. 
Nothing static about the progress being 
made in this important field. To take advan- 
tage of it calls for being well-informed 
through facts in usable presentation. 


J. F. McClure, President-Treasurer 
L. C. Fletcher, Vice President-Secretary 
L. C. Bassett, Vice President 


Chicago: 2484 Estes Avenue 


A. L. Marsh, New York, N. Y. 


G. H. Duffield, 119 Washington St. 
Newton, Mass. 
























ace adil Q Would it be advantage- 


Ous to mention the use of die castings 
in stressing toughness? 





ings present any sales advantage in the 
way of price? 







L hil ; 
Q Is the appearance of die 
castings an outstanding sales aid? 
























A “One picture is worth 10,000 words’* — 
the realistic detail of this scale model loco- 
motive — the factor which governs its ac- 
ceptance — is made possible with ZINC 
Alloy Die Castings. No other production 
process could have economically achieved 
this realism. 


A Impressive production economies, made 
possible through the elimination of costly 
machining and assembling operations, often 
influence the selling price of the product con- 
taining ZINC Alloy Die Cast parts. Thus, a 
traditionally expensive item — such as this 
surveyor’s transit — can be sold at a price 
which makes it outstanding in its field. 


A The manufacturer of this wire stripping 
tool finds that there are practically no fail- 
ures in the field, alchough the unit is sub- 
jected to considerable abuse. The two jaw 
parts shown in the illustration are ZINC 
Alloy Die Castings. 




















If your products contain ZINC Alloy Die Castings ask us whether 







acteristics of ZINC Alloy Die Castings 
such that this feature can be used as a 
sales point? 





you have sales arguments available which you are not now using. 
If you have not, as yet, adopted die cast parts, you will profit from 
a talk with a commercial die caster — or write to The New Jersey 


Zinc Company, 160 Front Street, New York City. 









A “This hydraulic automobile jack will 
withstand a pressure of 60 tons’’ — a sales 
argument made possible by the use of a die 
cast housing. The housing is shown as cast 
and sectionalized. 





The Research was done, the Alloys were developed, and most Die Castings are specified with | 


HORSE HEAD SPECIAL (item avatry ) ZINC, 
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When Mounting Electronic Controls 


Special assembly problems, arising from the characteristics of the equipment 
involved, confront the engineer-designer of products utilizing photoelec- 
tric and other vacuum tube devices. Those problems must be solved, so here 
is our first-aid-to-the-engineer-designer discussion to clarify the fundamentals. 


HOSE remarkable advances made during the past 
few years in the design, construction and field of 
application of electronic tubes have made avail- 

able methods of control but little short of revolution- 
ary, yet the present day employment of many of the 
new types of tubes now available is without doubt but 
a beginning as new functions for their use are con- 
stantly being found. First uses were for radio trans- 
mission and broadcast reception equipment but indus- 
trial applications now bid fair to equal and perhaps 
outstrip in importance their use for radio purposes. 
That electronic controls will entirely supersede those 
of the electromagnetic type is as yet quite unlikely but 
already many opportunities have been found where the 
former may be economically and efficiently substituted 
for the older and more conventional types of control in 
such functions as regulation of current flow, adjustment 
of voltage and supervision of motor speeds, while 
photoelectric tubes have opened an entirely new field 
that is now being continually expanded. In any event 
makers of machine tools, commercial devices, various 
appliances must today consider electronic devices as a 
significant potential factor in their development work.* 


PPLICATION of electronic tubes may be con- 
sidered under two general headings. The first 
covers the use of the tubes for the control of the flow 
* See also previous discussions in ELEctRICAL MANUFACTUR- 


ING as featured in April 1935, March 1937, December 1937 and 
January 1939. 


of current, as in the electric welding machines, the 
adjustment of voltage, as with the voltage regulator, 
of the control of motor speeds by adjustment of field 
strength. The operation of the tubes thus used is actu- 
ated by some form of grid control. Rectifiers are also 
included in this general class although rectifying tubes 
are not usually provided with grids. Under the second 
heading come the photoelectric tubes which are caused 
to function by the establishment, variation or discon- 
tinuance of a beam of light from some selected source. 

‘or use under the first class of applications, elec- 
tronic controls are available as self-contained units 
which are mounted in enclosing cases and are thus me- 
chanically similar in form to the conventional electro- 


A 






\PHOTOTUBE 
AND 
LIGHT SOURCE 










YPICAL of built-in engineering-design (A) as 

applied to photo-electric relays and related equip- 

ment on a stamping trimming machine, of the Quick 

Work Co. (B) Control consists of a photo-electric 

Cy relay, separately mounted phototube holder and light 
source as well as a time delay relay, auxiliary contactor 

panel and a special valve. (C) Details of the vacuum 

tube, time delay relay showing hole in rear of case 

for ready mounting. 
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magnetic controllers. These controls may be mounted 
upon the frame of the machine which they are to oper- 
ate in a manner similar to that used for mounting the 
ordinary controller cases. Since, however, their use 
involves features which are not found in the conven- 
tional magnetic types of controllers, a number of ques- 
tions may arise in connection with their installation due 
to the fact that, as yet, the mechanical and electrical 
conditions governing their installation are generally less 
clearly understood than those involved in the applica- 
tion of electromagnetic controls. Some of these ques- 
tions are here cited, with the answers, which may be 
of aid to the manufacturer who is planning the use 
of this type of control with his product. 

How should the cases of electronic controls be 
attached to the frames of the machines which they 
are to operate? 

The cases containing the control elements may be 
mounted on the machine frames by bolts and screws and 
by conduit fittings in practically the same manner as 
the ordinary electromagnetic controllers are mounted 
when thus enclosed. The elements of the control are 
carried on a chassis or panel which is mounted with 
clearance between it and the case so that no difficulty 
will be encountered by drilling holes in the bottom or 


sides of the enclosing cases. When used in quantity, 


SOME TYPICAL ELECTRONIC APPLICATIONS 







ELECTRONIC TUBES 
(Other than 


Photoelectric) 


PHOTOELECTRIC 





Chemical Analysis 


Combustion Control 


Current Rectifiers 

Generator Field 
Control 

Grading Finished 
Parts 

Inspecting Finished 
Parts 

Lighting Displays 

Magnetic Brakes 

Measuring Finished 
Parts 

Motor Balancing 

Motor Speed 
Control 

Oil Burner Control 

Pyrometers 

Reeling Machines 

Remote Metering 

Solenoids 

Stage Lighting 

Stroboscopes 

Theater Dimming 

Voltage Regulators 

Welding Machine 
Current 

Welding Machine 
Timing 

Wire Drawing 
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Bucket Fillers 
Burglar Alarms 
Conveyors 
Cut-OFf Machines 
Cut-Off Saws 
Door Openers 
Drinking Fountains 
Dumb Waiters 
Egg Candlers 
Electric Signs 
Elevator Door 


Guards 


Elevator Travel Limit 


Filling Paste Tubes 
Fire Alarms 
Foundry Cupolas 
Grading Ball 
Bearings 
Insulation Testers 
Lemon Sorters 
Level Indicators 
Light Control 
Limit Switches 
Magnetic Counters 


Measuring 
Instruments 


“Cable Testing | Bag Pilers ~ Operating Switches 
Checking Finished Bottle Wrapping Packaging Machines 
Parts Machines Paper Break 


Protectors 
Paper Cutters 
Paper Footage 

Recorders 
Punches 
Pyrometers 
Railroad Signals 
Routing Machines 
Routing Mail Bags 
Scales 
Scleroscopes 
Shears 
Smoke Indicators 
Sorting Machines 
Spray Guns 
Stamp Perforators 
Stroboscopes 


Temperature Contro| 


Traffic Counters 
Traffic Signals 
Turbidity Meters 
Valves 


Wrapping Machines 


Yarn Testers 








A A FLEXIBLE lead, through armored cable, develop- 


ment showing photoelectric relay and phototube 
holder (A). Here (B) are six phototube holders and 
relays as installed on a punch press 


the manufacturers of the controls are usually willing 
to provide the cases with holes drilled or punched in 
accordance with the machine builders requirements and 
they can also supply cases of special dimensions to 
accommodate any particular mounting limitations that 
may be anticipated. 

Is any electrical insulation needed between the 
control casing and the machine? 

No. Such insulation is not. required but the frames 
of the machines to which the casings are attached 
should be properly grounded. In the installation of 
certain types of tubes, particularly the grid-glow tubes, 
precautions should be taken against the effects of high 
frequency and voltage surges, both from without and 
within the circuit. These, in some cases, interfere with 
the normal operation of the circuit, usually by interfer- 
ence with the grid circuits. Common causes of such dis- 
turbances are electrostatic and magnetic influence of 
foreign circuits, the action of alternating-current mag- 
netic fields, transformer voltage surges, or the action 
of one tube in influencing another. Such disturbances 
are usually eliminated or minimized by proper electro- 
static and magnetic shielding or by the use of non- 
magnetic materials. 

Another possible source of trouble is due to leakage 
of the grid-circuit insulation. The value of these con- 
trol currents are frequently very small so that leakage 
currents of a few microamperes may considerably 
upset the circuit. In the case of the smaller and more 
sensitive tubes especially, such leakage should be 
guarded against. 

What provisions, if any, are needed to protect 
these controls against vibration? 

This question of course applies mainly to controls 
which are to be used in connection with machines which 
in themselves produce vibrations which might have an 
effect upon the control. To protect the elements of the 
control against any harmful vibrations, rubber, spring 
or lock washers should be inserted between the case and 
the frame to which it is attached. It should be kept 
in mind that when rubber washers are used the metallic 
connection may be much poorer than when the case it- 
self is in direct contact with the machine frame. Con- 
sequently, while the screws may provide sufficient con- 
tact they too, especially when the washers are inserted 
under their heads, may result in poor ground connec- 
tions. This makes it advisable, therefore, to always 
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ground the case, either to the machine itself or by sep- 
arate ground connection, so as to insure adequate 
grounding. 


Certain types of tubes will withstand a rather large 
amount of vibration without detriment, as is shown in 
the tubes of radio sets that are installed in automobiles. 
It is obvious however that any kind of tubes will give 
better service if precautionary measures are taken to 
avoid any excessive vibration. Some types of tubes are 
not suited to withstand any appreciable amount of vi- 
bration since such vibration changes the spacing of the 
tube elements and thus alters their characteristics. 

There is no question however of the advisability of 
using rubber, spring or lock washers in all installations 
so that any unforeseen adverse vibratory conditions 
may be guarded against. Even if the machine itself is 
the source of but little or no vibration, there is always 
the possibility that it may be installed in a shop or 
building in which considerable vibration might be trans- 
mitted by the elements of the building to the machine 
frame and these, in turn, to the control case. It is 
even possible, under unfavorable conditions, that these 
vibrations might be amplified by the shape or construc- 
tion of the machine frame to an extent capable of 
causing considerable trouble with the control. 

Is the operation of electronic controls affected 
by dust and dirt? If so, how may they be pro- 
tected? 

As one of the manufacturers of such control writes 
us, “Naturally dust and dirt are enemies of electronic 
control equipment.” <A case is cited in which a heavy 
deposit of iron dust caused failure of operation due to 
a short-out between the control grid on the top of the 
tube and the shield of the tube. Such an accumulation 
of dust or dirt would also be likely to alter the value of 
the resistance units within the control circuit. As pre- 
vention against such difficulties the cases may be ob- 
tained of a dustproof construction. These are of cast 
aluminum which may or may not be gasketted under the 
covers, as the conditions may require. 

Is moisture detrimental to the operation of elec- 
tronic controls? 

Yes. Moisture in control apparatus is as harmful, 
if not more so than dirt or dust. Both oily dust and 
moisture must be kept away from tube connections and 
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leads. To do this, moisture-proof cases are supplied 
which are of cast-metal construction, usually aluminum, 
provided with gaskets. 

Since connections must be made between the controls 
and the devices whose operation they actuate, it is es- 
sential that all wiring when installed, or built into 
machines, where it may be subjected to moist or wet 
conditions, shall be done in a manner to resist the detri- 
mental effects of such moisture to the same degree as 
is applied to the controllers themselves. This means 
that all wiring should be installed in either flexible 
metallic or rigid conduit. 

Is ventilation essential to the operation of elec- 
tronic controls? 

To a certain degree, reasonable ventilation should be 
provided for all types of electronic control. The tubes 
of these controllers give out heat as do the windings of 
electromagnetic controls. Similarly, when they are pro- 
vided with enclosing cases, their manufacturer must so 
design the cases that their interiors will receive such 
ventilation as may be considered adequate. The de- 
termination of what is adequate is the responsibility of 
the manufacturer. From the user’s standpoint, there- 
fore, no provision need be made for the ventilation of 
such control equipment other than to see that it is in- 
stalled in a location that will be accessible to a reason- 
able circulation of the surrounding air around the cases. 
Interior circulation is assured by providing openings 
at top and bottom of the doors or sides and these 
openings are preferably in the form of louvers. 


LTHOUGH 

available 
also in an en- 
closed type, these 
electronic weld- 
ing timer parts 
are here supplied 
for separate 
mounting on a 
welding machine 





Provision for the proper temperature conditions for 
the operation of electronic controls is a subject upon 
which the prospective user should work in close co- 
operation with the manuacturer of the control. Most 
controls will operate satisfactorily in what may reason- 
ably be considered as ordinary room temperatures, 
that is, not exceeding about 70 degrees F. Other types 
are subject to limiting temperatures if successful re- 
sults are to be obtained. For some tubes the limiting 
temperature of the surrounding air may be 60, 70, or 
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as high as 125 degrees F. while others are subject to 
a minimum temperature, in some cases not lower than 
60 degrees F. This limitation must be taken into con- 


sideration in connection with apparatus for outdoor 


operation. The temperature limitations applying to 
each individual type of tube will be given on request by 
the manufacturer who can also provide special tubes for 
operation beyond the established limits when necessary 
but it is essential that he be given full and complete 
information if he is expected to do so. 


HOTO-ELECTRIC 
control of sclero- 
scope, or hardness 
testing machines, 
brings freedom from 
man-made errors. 
Note integration 
within the engineer- 
ing-design. 


Is it feasible to locate the electronic control en- 
tirely within the frame of the machine with which 
it is used so that the application is actually 
built-in after the manner in which motors and 
magnetic controls are now treated? 

This is entirely feasible and constitutes a method of 
application, already being followed to a considerable 
extent, which promises to come into much greater pop- 
ularity. In one of the accompanying illustrations such 
an application is shown in which the control equipment, 
consisting of a vacuum tube timer, a phototube relay, 
a magnetic sequencing control and a motor starter, is 
all mounted within the frame of the machine together 
with the wiring connections. With the door in place, 
all of the equipment is completely protected from any 
outside dust, dirt or mechanical injury. The photo- 
tube and light source by which the control is actuated 
are mounted on an extending arm on which they form 
integral, built-in elements. 

In many cases of built-in applications which are now 
being made the enclosing cases are dispensed with en- 
tirely since almost all types of electronic control are 
obtainable in a form intended for this purpose. The 
component parts of the control are mounted, either on 
a panel or a self-contained chassis, so that they may be 
located within the enclosure which forms a part of the 
machine frame. When so applied, the same precautions 
regarding mounting, dirt, dust and moisture protection 


must be followed as were cited for the installation of the 


controls which are enclosed in their own cases. 


Ade- 
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quate ventilation in such applications then becomes a 
responsibility of the machine builder rather than of the 
control manufacturer. The doors opening to the con- 
trols should be provided with louvers and, when dirt 
or moisture conditions make it advisable, dust-tight 
enclosures with suitable gaskets should be provided as 
parts of the machine frame. 

With the photoelectric type of electronic control, cer- 
tain additional elements are introduced which should 
receive special attention in making the installation. 
This type of control consists basically of a photoelec- 
tric tube, a light source and the magnetic and mechan- 
ical elements of the relay which is actuated by the tube 
in conjunction with one or more stages of amplification. 
Functioning of the relay is caused by the continuance, 
the variation or the discontinuance of the beam of light 
from the source to the tube. The tube element, the re- 
lay and the amplifying units may be contained each in 
a separate mounting or assembled as a unit on the panel 
or chassis. The light source is a separate unit so 
mounted that its ray of light will focus directly onto the 
light-sensitive coating of the tube. 

Since two separate elements are involved, and suc- 
cessful operation depends upon the accurate direction of 
the light beam onto the tube, it is essential that each 
element shall be so installed as to maintain accurate 
alignment and that any vibration or movement which 
might disturb this alignment should be avoided. In 
many of the more common applications of the photo- 
electric tube a beam of light as great as 1% to 2 in. 
diam. is employed so that a slight misalignment of the 
elements might not be of much harm. For other appli- 
cations, however, such as in the scleroscope for ex- 
ample, which is used for determining the hardness of 
certain steel castings, the use of a ribbon of light 
0.005 inches wide emphasizes the absolute necessity of 
firm and accurate mounting of the light source in rela- 
tion to the photo tube. 

Rigidity of mounting is also required since excessive 
and continual vibration will often cause the electron 
emitting material of the cathode to fall off thereby re- 
ducing the emission of the tube. Vibration may also 
cause improper functioning of the relay. It 
definitely be nullified if possible. 


should 


[Two heavy duty machine developments. (A)— 
Photo cells speed operations and accuracy, reducing 
waste, on this rod-cutting machine. (B)—Paper- 


bag cutting and folding is done with the aid of an elec- 
A tronic scanner and register regulator here. 
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The life expectancy of the photoelectric tube is as 
long, and frequently longer, than that of the ordinary 
incandescent bulb. Nevertheless, there will be times 
when both the electronic tube and the bulb of the light 
source must be replaced. This should be kept in mind 
in planning an installation and ready accessibility to 
these elements should be provided. It is often also 
necessary to change the adjustment of the relay the 
location of which should also be the subject of careful 
consideration so that such adjustment may be readily 
made without disturbing any of the other elements of 
the installation. Both the tubes and the light sources 
may be obtained in weather-proof and water-tight cas- 
ings when employed for out-of-door application. 

Although electronic equipment has been in use for 
a number of years, the indications are that the possibili- 
ties of its application have only begun to be appreciated. 
Constantly, new developments in the equipment and 
new methods of using the same are being brought out 
and the manufacturer of any kind of a device, tool or 
appliance in which some form of control or actuation 
is needed should give careful consideration to the pos- 
sibilities of employing electronic control to effect im- 
provements as well as possibly to attain reduced costs. 
In any such consideration the manufacturers of the con- 
trol equipment are most anxious to cooperate. While 
the foregoing discussion is necessarily general in its 
application to the installation and use of such control, 
the manufacturer will be glad to consider specific pros- 
pective possibilities for such applications and to supply 
detailed criticism and recommendations. It should be 
remembered that the control manufacturer is as anxious 
for the successful operation of his equipment as is the 
prospective user. 


WHAT THE SUPPLIER SHOULD KNOW 


N approaching any manufacturer of this type of ap- 

paratus there are a few points which, if carefully ob- 
served, will save considerable correspondence and pos- 
sible trouble which may otherwise be entailed if the 
prospective purchaser fails to provide the complete in- 
formation in the beginning. These points cover: 

(1) The voltage and frequency of the power supply. 
Is it grounded or ungrounded? Give as accurate 
information as can be obtained as to the line fluc- 
tuations that may occur stating maximum line 
voltage that may be expected. 





ERE dust-tight 
construction of 
the photo-electric 
control housing is 
well exemplified. 


2) The type of load to be carried, whether lamp, 
motor, inductive or non-inductive load. 

(3) The frequency with which the relay must operate 
and the promptness of response which must be 
made to the interruption or the establishment of 
the light beam. 

(4) The type of operating cycle required, that is, on- 

off, lock-in, momentary contact, etc., and the power 

that is to be handled by the relay contactors. 

The operating conditions under which the control 

will be installed. Indoor or out-of-door? In the 

presence of dirt, dust or moisture? 


on 


(6) The temperature that will obtain where the con- 
trol is to be installed. Give both maximum and 
minimum temperatures that may be encountered. 

(7) If a photoelectric equipment, state the distance be- 
tween the phototube and the light source. Ob- 
viously this should be as small as feasible in order 
to secure the most accurate results. 


8) Advise carefully of any space limitations and sup- 
ply sketches showing possible locations of the 
various parts of the equipment. 

Summed up, the manufacturer should give the com- 
plete story of just what it is desired that the control 
shall accomplish and all local conditions of operation. 

Many cases have been cited by the manufacturers of 
electronic control equipment in which the control has 
been designed and built but when placed in operation 
has failed to perform the desired functions. An in- 
vestigation has then revealed that adverse conditions 
had been encountered that had not been mentioned by 
the purchaser and which, when corrected permitted ab- 
solutely satisfactory operation. It is readily realized 
that this trouble could have been avoided had the design 
been based upon complete information. Such an ex- 
perience also emphasizes the importance of supplying 
the control manufacturer in the first place with all con- 
ditions to be met before the combination is worked out. 

Among those manufacturers active in the field of 
electronic equipment and including those who assisted 
in the gathering of material for this article are: Cutler- 

Hammer, Inc., Electronic Control Corporation, Inc., 

Electronic Products Company, General Electric Com- 

pany, G.-M. Laboratories, Inc., Luxtrol Company, Inc., 

Ward Leonard Electric Company, Westinghouse Elec- 

tric and Manufacturing Company, Weston Electrical 

Instrument Corporation. 


































































NTERNAL construction of welder 
showing firmly braced transformer with 
glass insulated windings, aluminum struc- 
tural angles to increase reluctance of 
magnetic flux path through metal case and 
separate reactance coil at top to provide 
low currents for light gauge work. 


Glass Insulation 


Leads to 
Improved Welder 


ARE indeed is that electrically-energized product 

which will not, in time, be affected by the advent 

of spun glass insulation. At least, that is the way 
we feel about it, upon the basis of our own and other 
industry experience to date. Glass promises revolu- 
tionary changes in the engineering and design of 
products from the standpoint of weight, size and de- 
pendability. Nevertheless, taking advantage of its 
properties in a new design is not quite as simple as may 
be assumed at first glance. 

Mere substitution is almost certain to be disappoint- 
ing from the standpoint of cost, especially in those 
tvpes of equipment using the smaller sizes of wire. 
The reason for this is shown in the wire cost chart 
from which it is also seen that the most economical 
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transformer design using cotton will not be the most 
economical transformer possible with glass, all other 
things being unchanged. 

Mere substitution of glass insulation alone, without 
other changes, will also bring out deficiencies in asso- 
ciated parts of the equipment, their lack of heat re- 
sisting properties if nothing else. More specifically, in 
the redesign of an ac. arc welding transformer, mere 
substitution will fail to yield the expected return be- 
cause the ratio of the costs of copper to steel would 
be increased prohibitively, resulting in an uneconomical 
transformer design. 

In fact a full realization of the possibilities of glass 
insulation not only inspires the designer but compels 
him to improve the equipment in other respects also. 
For example, the economical utilization of glass may 
require that the new design run at a somewhat higher 
temperature than the old conventional design. This 
usually calls for a finish on cabinet or housing that will 
not deteriorate under these conditions. Then there is 
the necessity of employing a core insulator material 
which will stand relatively high temperatures, prob- 
ably one with a high inorganic content. This, in turn, 
materially reduces the possibilities of grounds between 
coil and core, apart from its heat resisting properties. 

To serve satisfactorily as an arc welder, a trans- 
former must, in general fulfill the following require- 


Starting with the basic idea that this electric 
arc welder could be much more satisfactory 
as a product if glass insulation were used, 
Commonwealth engineers and designers 
planned not upon mere substitution of glass 
for organic insulation but upon a revised 
engineering approach to the entire machine, 
its performance and its operating conditions. 
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ments: (1) Provide an open circuit voltage sufficiently 
high to enable the operator to initiate and maintain the 
arc easily, but not high enough to be dangerous to the 
operator. It must be of the high reactance type. (2) 
The method of current control should be, at once, sim- 
ple, fast, and provide for all gradations needed to take 
care of a wide variety of welding jobs, and, (3) The 
power factor must be as high as possible in order to 
limit the primary current. 

Because the power factor of a high reactance trans- 
former with very poor regulation is approximately the 
ratio of load voltage to no load voltage, it is seen that 
requirements (1) and (3) are antagonistic. They can 


be incorporated in the same design only by means ot 


a compromise. The open circuit voltage should there- 
fore be made just high enough to enable the arc to be 
handled easily. At this point, however, another com- 


plicating factor enters and this is the fact that it re- 
quires a higher open circuit voltage on low welding 
current than on higher for equal welding ease. It is 
thus seen that a higher power factor is permissable on 
high welding heats than on lower. 

High reactance may be obtained in three ways in a 
transformer. (A) By reducing the number of coil 
groups. (B) By increasing the number of turns, and, 
(C) By increasing spacing between coils. 

Methods (A) and (B) increase mechanical stress 
and noise for a given value of current, while (C) de- 
creases these values. However, (C) is the most costly. 
In the design under discussion, a combination of meth- 
ods (A) and (C) was found to be most satisfactory. 

It is seen from the above that the high reactance 
necessary for the satisfactory operation of an ac. arc 
welder may be conveniently obtained by the simple 
winding of primary and secondary side by side. This, 
however, has several bad features, the most objection- 
able being the fact that the coils tend to repel each other 
120 times each second (on 60 cycle current), thus mak- 
ing it difficult to brace them so as to keep down and 
avoid the excessive mechanical stresses to which they 
would be subjected. Mechanically, the best primary- 
secondary arrangement is to wind the primary directly 


over the secondary with possibly a ventilating duct in 
between. In this position, during load periods, the coils 
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HOWING location of primary and primary- 

secondary transformer coils, use of glass tape, 

éluminum angles and position of auxiliary reactor. 

Twenty per cent weight saving was effected over 
former model. 


are dynamically neutral and do not tend to move rela- 
tive to one another. Thus noise and mechanical stress 
on insulation are largely eliminated. This arrangement, 
however, gives a very low value of reactance and hence, 
by itself, is unsuited to welding transformer require- 
ments. 


N the welder being discussed, a method using the 
best features of each of the above means for obtain- 
ing high reactance was finally decided upon, namely, 
the primary was wound directly over part of the sec- 
ondary, the remainder being wound on the other leg 
of the transformer. Thus, mechanical rigidity and 
quiet operation were obtained by the primary-partial 
secondary arrangement and the necessary high react- 
ance was contributed by the relatively large spacing 
between the primary and the balance of the secondary. 
Increasing the number of turns on the second leg of 
the transformer increases the reactance, and conse- 
quently lowers the welding current. Also increasing 
the number of turns on the second leg increases the 
secondary open circuit voltage in direct proportion. 
Thus it is seen that an- 

other requirement for a 

successful transformer type 

B welder is fulfilled, namely, 

an increase in secondary 
no load voltage with de- 
crease in welding current. 
The variation in welding 


(Continued on p. 55) 


QUARE sheet steel case, 

open terminals, metal 
wheels and conspicuous ven- 
tilation grilles were features 
of old model ‘A) Curved 
lines, two color cabinet, pleas- 
ing ventilation louvres, rubber 
wheels, concealed wire ter- 
minals and convenient ‘‘on- 
off’ switch are noticeable im- 
provements in new design (B). 
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PPEARANCE. 

A. This trim, 
eye appealing pack- 
age practically sells 
the product by it- 
self. Notice how 
few elements make 
up the design. B. 
Sometimes an idea 
about the product 
can best be con- 
veyed by symbolic 
package design. 
Here a four color 
world map _ implies 
wide acceptance 

and use. 








ARDLY more than fifteen years ago, packaging 

was virtually an unknown art. Men in the 

shipping room built crates for motors, stacked 
smaller appliances in wooden boxes with stuffings of 
newspaper and excelsior. The only rule—if any—was 
the thicker the lumber, the better the container. 

That picture has largely been changed by aggressive 
research and insistent demand. Makers of various elec- 
trically-energized products have found corrugated and 
solid fiberboard boxes to be as completely satisfactory 
Suppliers of these packages 
have discovered that fiberboard alone or a proper com- 


as more costly wood.* 


bination of fiberboard and wood can simplify every 
packaging problem, saving time and labor as well as 
cost. Wholesalers and retailers have learned that 
lighter weight containers carry as safely, cost far less 
for transportation and stock and handle more easily. 
Packaging has become a competitive element in 
modern distribution. Merchants small and large may 
give as much buying weight to advantages of the pack- 
age as to features of the product. The National Retail 
Dry Goods Association is only one of the many re- 
tailer organizations that are studying packaging in a 
thorough-going way ; making recommendations to mem- 
bers that promptly become specifications on orders. 
Four basic essentials need be considered in the speci- 
fication and selection of a container. 
order of relative importance, are: 
Safety. No matter how a package changes in shape, 
size or material, its prime function is to carry its con- 


These, in the 








etter Packaging 


Today's package is engineered and de- 
signed quite as carefully for its intended 
function as is the product which it 
carries. Protection, weight, conven- 
ience, cost, display value are those 
elements which must be satisfied. 


tents in safety—properly protected against the hazards 
of transit, handling, damage and breakage. 

Weight. Having decided on an appropriate con- 
tainer, the next step must be to analyze its weight. 
Parts of the container can perhaps be eliminated, thick- 
nesses of walls reduced, lighter materials substituted— 
but before any reduction of weight is finally adopted, 
the safety factor must be thoroughly checked. 

Convenience. The shape and size of the package— 
and its packed weight—should next be studied for ease 
of handling. In the case of a heavy or bulky article, 
is size kept down to the practical minimum? Are the 
proportions proper on the small appliance or parts 
package so that it may be stacked and stocked easily, 
handled without difficulty by stock clerks, retail sales- 
people and the ultimate consumer ? 

Cost. What does the completed container cost? If 
a competitor making a similar product finds a cheaper 
way to pack with equal satisfaction, he will probably 
enjoy a price advantage. At this stage of determina- 
tion, it may be necessary to start all over again with 
another entirely different package ! 

sesides these four basic points there is yet another 
of importance in many instances: Display value. 


*See “How Will You Ship It?” ExecrricaL MANUFAC- 
TURING, February 1937. 


ONVENIENCE. A carrying handle may 
be designed as part of any individual 
carton and often evokes customer appre- 


for this thoughtful provision. 
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Though the container be designed primarily as a ship- 
ping package or a prepacked unit, it may still act as a 
“billboard” in transit or be so decorated that shelf or 
mass displays of original packages will have eye appeal. 
The shipping carton may also serve as a unit display. 

Planning of the package in line with these basic 
essentials and with due consideration for special cir- 
cumstances has become so important that many major 
manufacturers now employ packaging executives. 
Smaller companies unable to afford this luxury need not 
be without the advantage of equally experienced techni- 
cal advice, for virtually every responsible maker of 
packages now has on his staff one or more design engi- 
neers who gladly study individual problems and make 





specific recommendations for their solution. A 
SPECIAL design. A. Four strips of canvas 


tape are stapled across round opening to 
support cathode ray tube. B. When tube is 
inserted in three of these “collars” the tapes 


or Better Products bold toc poof potion 


In designing fiberboard cartons it is possible to add 
extra strength at any desired point. Besides the normal 
double-faced single wall corrugated board, the more 
rugged double-wall corrugated type may be had. Flaps 
at top and bottom of the carton may be designed to 
give two, three or more thicknesses of board at these 
points; or if extra strength is desired on the sides only, 
insert liners may be used. Cartons may also be de- 
signed so that the top flaps form a carrying handle 
without affecting the seal and thus readily serve an 
important dual function. 

Next comes the question of whether the product 
should be individually packed in cartons suitable for 
separate reshipment, or whether a non-test individual 
carton may be used and each dozen or other quantity 
packed in a shipping container. This decision must 
rest upon the nature of the product. Obviously it 
would be wasteful to pack such merchandise as cord 
sets for resale in sturdy individual shipping cartons; 


At the present time, fiberboard is fairly well estab- 
lished as the primary packaging material. It has been 
proved over years of actual shipping experience as 
well as in exhaustive tests under unfavorable condi- 
tions, that fiberboard of adequate Mullen test strength 
has ample stamina. The great advantage of cartons 
made with this material is their resiliency. A wooden 
case or crate is rigid, and if dropped on a corner is 
likely to shatter with consequent damage to contents; 
but the corner of a fiberboard carton will usually crush 
or dent, absorbing the shock with less likelihood of 
damage to contents. 

Wooden-framed fiberboard boxes are in daily use 
for such bulky and heavy items as electric refrigerators* 
—with no increase in shipping hazard over crates or 
wooden boxes and sometimes as much as 25 per cent 
reduction in transportation cost. 

For smaller appliances, parts, and the like, the fiber- 
board carton is in general use, within the limitations of 
freight and express regulations as shown in the ac- 
companying table. With some specific exceptions, no 
individual carton without wooden reinforcement may 
have a gross weight including contents in excess of 140 
pounds, or combined dimension of added length, width 
and height exceeding 115 inches. 


but on the other hand goods like toy electric train sets 
probably merit complete prepacking as individual ship- 
ping units to facilitate retail delivery. 

A combination of methods is pertinently illustrated 
in the picture of a typical Lionel Corporation package. 
It will be seen that the locomotives and cars are packed 
in shipping containers. This eliminates the necessity 

for two supplies of containers for the same items, as 

5 nis Waldaiiex Dea Bieiibiaal Wiaaaniiales Wines. these are often sold as separate individual units as well 
TURING, June 1938. as in sets. Accessory parts are in lightweight non- 
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MEET Y. Ae 
~ Though this pack- 
aging method was 
theoretically _ effic- 
ient, heads of spools 
were often bent or 
dented in transit. B. 
Restyling carton to 
hold only one spool 
and adding protec- 
tive inside cover 
made a safer and 
more convenient 
package. 
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DUTT 


Not 


kit of 


shipping boxes, for when these are sold separately they 
go out in dozen cartons. Track is not boxed within 
he set carton. 

[f the individual carton is comparatively small, the 
shipping method should be considered in planning. An 
outside container may still be felt desirable for a num- 
ber of units. Crating may be used, or a number of 
cartons may be made into a single package with wire 
or flat metal strapping. This is permissible on freight 
and express shipments, but only if the boxmaker’s cer- 
tificate on each carton is visible. 

Whether the outside of the carton is plain or printed 
with advertising matter has an influence on the method 
of sealing. If it is desired to use a gummed tape seal, 
printed areas should be planned so that they will not 
be obscured by the applied tape, which is required to 
cover all open edges. If the carton is to be sealed with 
adhesive, stitched or staple-tacked, this precaution need 
not be taken. 

The selection of sealing method is further affected 
by whether the carton may require to be opened and 
resealed before its job is done. Adhesive sealing, stap- 
ling or stitching usually mean that the carton will be 
somewhat destroyed with even the most careful opening. 
Under some circumstances dealers or distributors may 
want to open, inspect and reseal packages; and this is 
most easily accomplished when the seal is gummed tape. 
However, more manual operations are required in even 
the most advanced forms of tape sealing than when 


display. 


SPACE saving. A. 

only was 
this a bulky package, 
but small units were 
sometimes 
away in unpacking 
excelsior. 
in a compact carton 
is a convenient work 
similar items, 
readily accessible. 


PS PreK Y 

value. As in 
this cord set 
arrangement, in- 
dividual cartons 
together with a 
larger container 
can often be de- 
signed for effec- 
tive merchandise 


thrown 


B. Here 





adhesives or staples are used; and the tape method is 
therefore inclined to be more costly than alternative 
ways on volume production. 


DESIGNING THE PACKAGE INTERIOR 


ETERMINATION of the inner carton structure is 

a vital point. It was originally believed that safe 
packing necessitated filling every bit of space with 
stuffing of some sort, but this has largely been disproved. 
Even odd-shaped articles need no extra packing if they 
fit snugly within the carton and maintain a contact 
surface on opposite sides. 

A dramatic example of this is the electrical glass 
cottee maker, certainly fragile and susceptible to shock. 
The bowls of these devices are today fitted into corru- 
gated cartons with no packing material of any nature, 
and breakage in transit is at an all-time low. 

Electric clocks, flatirons and other odd-shaped articles 
are similarly cartonable without elaborate precautions. 
At most, a sheet of ordinary manila or bogus paper to 
protect against slight rubbing of a finish is used. 

Heavy, irregular shapes such as lamp bases or com- 
paratively fragile forms such as fan guards may be 
adequately protected and firmly held in position by the 
use of cut corrugated board inserts, individually 
“tailored” with slots, wings and cutouts to fit around 

(Continued on p. 66) 


FREIGHT AND EXPRESS REQUIREMENTS 
FOR FIBERBOARD CONTAINERS 


| |Minimum Strength, 
Maximum Weight,| Maximum | Mullen or Cady | Permissible type 











Box and Contents/Dimensions}| Test of material 

(lb.) | (In.) | (Lo. persq.in.) |) 

40 602 175 Solid fiberboard 

65 65? 900 | or double-faced 

_90 702975 _—_| corrugated boar 

65 65? 900 Double-wal| 

- ie te 70? a5 corrugated board 

120 1003 500 Double wall 

140 1153 | 600 | corrugated board 





Notes: 1Dimensions are calculated as the total of inside length, 
width and depth; thus a carton measuring 10 in. x 10 in. x 90 in. 
would be counted as 40 in. 

2Express permits maximum dimensions of 90 in. 

3Not covered in express specifications 

There are no weight or dimension limits on wood-reinforced 
cartons, although both express and freight classifications have sep- 
arate requirements on the size of wood reinforcement needed and 
test strength of corrugated board required for vackage weights. 
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Yhe Edetor Secs Ht-— 


NCE again good news, statistically, comes with a bit of a 
rush for makers of electrically energized products. Large 


manufacturers and small ones alike are enjoying an increase in the 
NEW PROGRESS volume of business done. In some instances the improvement, as 





TOWARD RECOVERY compared with the preceding year, is truly astounding and the gen- 
eral feeling of the moment gives promise of further gains as 1939 
draws to a close. 


i Since quite apparently the broader trend of the moment is up- 
ward the alert manufacturer will take every opportunity to expand 
his sales and broaden product prestige while the movement is defi- 
nitely under way. Part of such a program calls for intensified sales 

s efforts and part of it calls for the cultivation of consumer impulses 

fe by stimulating new products and improving long established ones. 

th The months just ahead look good indeed for those able to capi- 

d. talize upon realistic opportunity. 

ey 

ict 

OW is the season when engineers and designers are, in gen- 

ISS N eral, under pressure to produce new models in anticipation of 

ck. Fall and Winter markets. Some of our good friends in the light 

nl NEW MODELS and heavy duty product fhelds report greater activity and more at- 
5 tention to these forthcoming items than for several years past. It 

les IN THE WORKS is an encouraging sign and indications point to a generous repre- 
ns. sentation of recently marketed goods among entries in the Fifth 
to Annual ELectricAL MANUFACTURING Product Design Number. 
This, by the way, promises to surpass even its highly successful 

i predecessors in point of entries received and character of products 

the described. The closing date for manuscripts is August 15th. 

lly 

ind HERE is literally no limitation upon the exercise of engineering 
} resourcefulness or practical imaginative design activities in the 
field of electrically energized products. Every issue of ELECTRICAL 

MANUFACTURING is but a new aggregate evidence of that fact. 

Whether it be materials or parts, sub-assembly components or fin- 

ENGINEERING, ishes the successful product is ever the one where the most effective 
UNLIMITED use of available elements and principles has been procured. 

“ss Not all the engineering and design resourcefulness, however, is 
confined to new products. In the repair field notable things may 

a be accomplished too. We like the approach that President John B. 

ed Tufts of the Electric Motor Repair Company, made toward the 

a quite well standardized and seldom changed technique of motor re- ! 

ard pairs. The engineering approach, as reported in this issue, here 

od meant an analysis of trouble points and of causes and frequency of 
ats failure as well as development of the slot cell devised to eliminate 
in. that type of difficulty in the output of his shop. 

Someone has traced the derivation of the word engineer to the 
iad same base as the word ingenious. It is always interesting to think 
sep- of the efficient developer of new and improved products and methods 
" as one whose primary characteristic is ingenuity and resourcefulness. 
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A Bunting 


Brass and 


eee HICH shall it be? A. Sleeve bearings offer 

economy, quiet operation and high temper- 

ature limits. B. Self-lubricating bear!ngs offer 

freedom of attention, high temperature limits and 

compact size. C. Anti-friction bearings offer low- 

friction loss, infrequent attention and ease of 
replacement. 


UST as various types of motors provide special 

qualifications that make them pre-eminent for cer- 

tain applications, so also do the different bearings 
used in those motors offer definite advantages that may 
be utilized to secure economy or better performance. 
Thus, if consideration is being given to the problem of 
motor selection for a product application, one important 
element in the final choice is the type of bearing best 
suited to the intended product use. 

Factors which enter into the choice of a motor bear- 
ing are speed limits, load capacity, temperature limits, 
lubrication requirements, noise tolerance, space and 
weight limitations, end thrust, whether shaft is hori- 
zontal or vertical, need for protection against corrosion 
and infiltration of dirt and other harmful substances, 
and cost.* If maximum ability to meet all of these re- 
quirements were present in any one design, there would 
be no bearing problem. But as is most always true in 
any design, some qualities can be enhanced only at the 
expense of others so that the motor buyer not only 
must decide upon what bearing advantages he cannot do 
without but also what compromises he is willing to ac- 
cept. Fortunately, this latter consideration usually pre- 
sents no barrier to the satisfaction of the former. 

Four types of bearings are commonly used in mo- 
tor construction: sleeve, self-lubricating, roller and ball. 
Although in each of these there is a variety of designs 
adaptable to a wide range of uses, initial consideration 
should not be limited to any one type. Too often this 
happens, however, and ball 
bearings may be chosen A 
simply because they offer a 
minimum of frictional re- 
sistance at starting and low 
speeds or sleeve bearings 


* See also “When Selecting 
Bearings,” EvecrricAL MANt 
FACTURING, February 1938. 


OLLER bearings. A. Self- 
aligning spherical type for 
high radial and thrust loads or 
extreme shock conditions.  B. 
Tapered type for thrust loads. C. 
Cylindrical type for ordinary 
applications. 


SKF Industries 





Johnson , 
New urture 
Bronze Vew Departure 


ecause Bearings 


Selecting the satisfactory motor for a prod- 
uct may require a choice of bearings as 
well. Whether convenience, cost, weight, 
load carrying capacity or other factors are 
dominant, the right kind of bearing helps to 
make the motor fit the intended application. 
Here are some points to be considered 
when bearing types affect the choice. 


are selected because of their relatively low first cost. 
Consideration of all factors involved ‘might well out- 
weigh initial preferences and prevent subsequent dis- 
satisfaction. A brief review will aid in balancing bearing 
characteristics against motor requirements. 


SLEEVE BEARINGS ARE ECONOMICAL 


EING the simplest in construction, sleeve bearings 

are widely used, often where low first cost is re- 
quired. In addition, they have the advantage of quiet 
operation, high temperature limits, high load capacity 
and good resistance to humidity and mild dirt infiltra- 
tion. Balanced against these desirable qualities is the 
need for periodic attention to lubrication, which may be 
at frequent intervals if the enclosure is not leakproof, 
and necessity for extension along the shaft to gain 
bearing surface. Friction loss may be high in compari- 


Norma-Hoff mann 


B Timken Roller Bearing C 
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son with some ball bearing types where a special “oil 
mist” type of lubricant is used but is comparable to 
that for grease lubricated ball bearings. 

There are many designs to choose from, differing 
chiefly in means provided for lubrication, although there 
is a variation also in bearing metals available as well as 
types with special oil and grease seals. Either steel 
backed babbitt or phosphor bronze is generally utilized, 
and both alloys may be had in various compositions. 


Affect Motor Performance 


Century Electric 





A SLEEVE bearings as installed. A. Ring oiled type 


showing oil reservoir. B. Split bearing with 
babbitt face and two oil rings. C. Wick oiled type 
with end thrust shock absorber to eliminate noise. 


Babbitt type bearings may be used in either large or 
small motors but they are particularly fitted for rather 
large applications where loads are heavy, shaft deflec- 
tions are pronounced and replacement is expensive. 
Here the steel shell can be retained and the babbitt 
replaced or built up obviating the need for an entire 
new bearing. Then too, it has been found that they give 
very satisfactory service under heavy pressures with- 
out any tendency to scour or freeze to the shaft, nor 
are excessively high temperatures experienced where 
lubrication is not properly maintained.t 

Under certain conditions, however, such as where 
poorly formed gearing is connected to the motor shaft, 
pounding may start, causing the soft bearing metal to 
flow. This aggravates the trouble with ultimate bear- 
ing failure resulting, although it is not so apt to happen 
where the bearing metal is well bonded to the stiff 
backing. Sometimes bronze is used as the supporting 
metal and this provides a usable bearing surface for a 
short time should the softer metal wear away. 

Babbitt lined bearings are successfully used where 
clearances are small and must be accurately maintained 

+See also “For Maximum Satisfaction With Sleeve Bear- 
ings,” ELECTRICAL MANUFACTURING, April 1935. 
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as in induction motors. When used in a sealed sleeve 
construction they afford trouble-free operation under 
extremely adverse conditions of dust and grit. 
Phosphor bronze bearings are very similar in design 
to the steel backed babbitt type and are widely used in 
motors of many sizes. Replacement is relatively easy, 
the old bushing is removed and a new one press fitted 
into place. An accurate fit is assured by diamond bor- 
ing and if shaft wear has been considerable, a smaller 
bore bearing can be used. 
The use of a bronze bear- 
ing containing 10 to 30 per 
cent free lead distributed 
throughout with the bronze 
bearing metal itself acting 


Waaner Electric SBP a atcee lines 
1 nq 





as a matrix provides a slight measure of self-lubrication 
in emergencies and greatly reduces the possibility of 
bearing seizure. If the operating temperature does 
not rise high enough to cause the lead to flow out of 
the matrix, this type of bearing may be advantageous 
where lubrication is somewhat uncertain or restricted. 

More or less continuous lubrication may be accom- 
plished in smaller sizes of sleeve bearings and in many 
of the larger sizes by means of wool yarn which ab- 
sorbs the oil from a reservoir, usually directly below 
the bearing, and feeds it to the bearing surfaces, acting 
also as a filter. Here, it is wiped by oil grooves 
through the pressure area of the bearing where it is 
collected by means of an oil return in the housing 
reservoir from whence it is again recirculated. 
A spring backed wick is sometimes used on small mo- 
tors where oil is added a few drops at a time. Some 
of the larger sizes may make use of a ring which is 
permitted to rest on the shaft through a cut section 
in the bearing. This ring hangs down into the oil 
reservoir and when rotating brings the oil up to the 
exposed portion of the shaft where it is distributed by 
grooves throughout the bearing. 

Protection against leakage of oil or penetration of 
dirt and grit is afforded by dust collars, thrust collars, 
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Norm 
A lod meme ERTICAL shaft bearing arrangements. A. 
Small metal shielded deep grooved ball bear- 
ings in vacuum cleaner motor. B. Use of double 
row bearing for severe thrust loads in either direc- 
tion. C. Use of single ball combined with porous 
bronze bearings and provision for oiling. 


oil slingers and gaskets constructed of various mate- 
rials such as cork or composition. Such provisions, 
although desirable, are not required where the motor 
is operating in a relatively clean atmosphere or where 
some oil leakage can be tolerated. 

Although largely used for radial loads, sleeve bearings 
are available in designs to sustain heavy thrust loads 
such as are experienced in steel mill drives. For this 
purpose a heavy steel collar is affixed to the shaft and 
bears against a specially constructed babbitted end 
which is lubricated by the main bearing oil rings. 

Sometimes sleeve bearings may be effectively used in 
conjunction with anti-friction bearings. In one do- 
mestic oil burner a single ball thrust bearing is used 
at the top of the vertical motor shaft and a sleeve bear- 
ing is used at the bottom to carry the radial load and 
keep the noise level at a minimum. A single steel ball 
is sometimes used at the end of the shaft opposite the 
driving extension for thrusts up to 10 or 12 pounds. 
Two guide bearings are then necessary. Sleeve bear- 
ings are often used in other household appliances such 
as refrigerators, ironers, stokers, etc., where low first 
cost and quiet operation are primary requirements. In 
many cases the extra expense of special thrust arrange- 
ments is tolerated because of need to minimize noise. 


A New Departu é B 


B New Departure e Bound Brook 
Oil-less Bearing 


HERE loads are light or usage is somewhat in- 
frequent, it is sometimes advantageous to use 
motors with so-called “‘self-lubricating” bearings. These 
are usually bronze sleeve bearings which are oil im- 
pregnated or which have graphite impregnated inner 
surfaces or recesses of various shapes containing small 
plugs of oil and graphite. In one type die pressed 
powdered metal forms a porous structure which holds 
about 25 to 35 per cent oil. An increase in tempera- 
ture brings oil to the surface. Cooling causes the oil 
to be again absorbed. Relatively severe pressure and 
shock loads can be sustained by these bearings because 
of the hydraulic cushioning effect provided by the high 
oil content. 

In motors where graphite bearings are used, larger 
clearances are usually necessary. In the “flea power” 
sizes of fhp. motors these bearings are often used to 
eliminate the necessity of re-oiling (in some types a 
little oil is added after long intervals) with its attendant 
possibility of the wrong lubricant being used and trouble 
resulting. These bearings are often made self-aligning 
to reduce friction and binding. 

Experiment has shown that the presence of graphite 
greatly aids the formation of a tenacious oil film on 
the bearing surface which does not break upon stopping 
of shaft motion as usually happens with a plain oil 
lubricant. The adhesion of graphite to the bearing 
surface also tends to reduce the surface energy or 
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capacity for adhesion which is claimed to be a more 
important source of friction than that provided by the 
actual inequalities of the surfaces themselves. 

One example of this type of bearing application is a 
series of motors ranging in capacity from 0.00025 to 
0.0275 hp., which are fitted with self-aligning graphited 
bronze bearings that are designed to stand up for at 
least 1,000 hours continuous operation without reoiling 
or lubrication inspection. 

Another advantage offered by this type of bearing is 
the elimination of any leakage of lubricant. Thus, a 
food mixer is a most suitable application because it is 


A Keystone Carbon B 


an appliance which receives periodic rather than con- 
stant use and positive protection against oil leakage into 
the food must be provided. 

The self-lubricating graphite type of bearing has one 
distinct advantage which should be mentioned and that 
is ability to withstand operating temperatures up to 
600 deg. F., more than that at which an oil lubricated 
bearing could ordinarily function properly and far 
above any present motor requirements. 

Oil impregnated hardwood and laminated composi- 
tion types, lubricated lignum vitae or fibre types or rub- 
ber bonded graphite bearings afford excellent solutions 
to special problems but are infrequently used in ordina- 
ry applications. These bearings and their applications 
were discussed in a previous article. 

+See “Attention-Free Bearings for Service-Free Sales,” 
ELECTRICAL MANUFACTURING April 1937. 


E Bearings Company of America 
RALL bearings. A. 
Double felt 
sealed bearing lu- 
bricated for life. 
B. Deep groove type 
for moderate thrust 
loads. C. Compact 
type with snap-on 
ring which serves to 
locate housing in 
bearing seat.  D. 
Fully enclosed metal 
seal bearing, double 
width for added 
grease space. E. 
Ball bearing mount- 
ed in fully enclosed 
motor end bell. 
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So-called anti-friction bearing (ball and roller) have 
been widely applied to motors of various types and sizes 
with a high degree of satisfactory performance.* 

Ball bearings have the advantages of being compact 
longitudinally, of providing the lowest amount of static 
friction loss, of requiring lubrication at only widely 
separated intervals and of enabling satisfactory opera- 
tion at extremely high speeds (up to 50,000 rpm.) in 
precision types. Added to this is the fact that by the 
very nature of their construction, exact capacity can be 
readily and accurately computed so that the possibility 
of “over-bearing” a motor is greatly reduced. 


Randall Graphite Products k Bound By Oil-less Bearing 





GELF-LUBRICATING bearings. A. Several types 

of porous bronze, oil impregnated bearings. 

B, Graphite bronze bushing with lubrication in 

both bore and flange face for radial and thrust 

loads. C. Several types of oil-less bearings com- 
monly used in small fhp. motors. 


Limiting factors which must be taken into considera- 
tion are a temperature range ending at about 300 deg. 
F. (above this point there is danger of injuring the 
temper of the balls and a tendency to be somewhat 
noisy, except where special designs make close toler- 
ances, specially lapped raceways and careful fitting 
are used. 

If there is possibility of exposure to corrosive liquids 
or gases, high humidity or excessive dust and grit, 
special seals must be provided to keep the balls in 
prime condition for any marring of their surface or the 
surface of the raceway will severely impair their effi- 
ciency of operation. Also available for applications in 
which corrosive elements present a serious problem 
are bearings with stainless steel balls and housings of 
special alloys. Copper-nickel alloys can be used for 
balls, races and cones in light and medium pressure 
load applications where corrosion is a factor or where 
non-magnetic qualities are required. 

Grease makes an effective lubricant for ball bearings 
where freedom from leakage or protection against infil- 
tration of dirt and grit are required. In some designs, 
such as special sealed-in types, the bearing may be lubri- 
cated for life and requires no further attention. Others 
may need to be cleaned and replenished at intervals of 





* See also “Ball Bearings—and Your Product Design,” ELec- 
TRICAL MANUFACTURING, August 1937. 






43 


a year or so. Where no moisture is expected to be 
present, a sodium soap base grease is used but where 
exposure to moisture is anticipated a calcium soap base 
grease is called for. The former is suitable for tem- 
peratures from —5 deg. to 160 deg. F., and even up to 
210 deg. F. for short periods. This latter can be used 
at temperatures from 32 deg. to 115 deg. F., and is 
not suitable for infrequent operation as it tends to 
harden if left standing over any considerable period 
time. The use of grease either as a lubricant or as a 
seal against dirt and other injurious substances does 
increase the amount of friction appreciably as compared 
with oil. 

Grease can ordinarily be used for temperatures up to 
150 deg. F. Above this temperature it dries out and 
tends to solidify. For unusually low or high tempera 
tures, oil is most often called for although special 
greases have proven satisfactory in some instances. At 
the upper temperature limits of safe ball bearing oper- 
ation, around 250 deg. F., a heavy mineral oil is the 
most satisfactory type of lubricant. 

The presence of a continuous heavy draft of air about 
the bearing may make it necessary to choose a grease 
which does not dry out rapidly or a low vaporizing oil 
particularly if the operating temperature is high. 

At high speeds s 
to the type of idalateden used. 
taken to 


pecial consideration must be given 
With oil, care must be 
maintain the operating level, the right vis- 
cosity of oil must be used particularly if drip feed is 
utilized, housings may need to be vented to permit ex- 
pansion of heated air. Grease, when used at high 
speeds will not adhere to fast moving parts where con- 
sistency is low and may result in excessive heating. 


WHERE TO USE VARIOUS TYPES OF BALL BEARINGS 


SINGLE ROW RADIAL 


eee RECOMMENDED FOR: 
eos Moderate K Type 
Ls _ “Ss Heavy W Type 


THRUST 


DOUBLE ROW 


RADIAL RECOMMENDED FOR: 
He ney — and Thrust 


of Heavy 


“Thrust Either Di 
rection 


THRUST Great Axial Rigidity 


GREASE-SHIELD 


RADIAL 


i | fo 2 RECOMMENDED FOR: 


THRUST 


EXTERNAL SELF-ALIGNING 


RADIAL RECOMMENDED FOR 
barger a med se an 8s ble 
1 Load Capacity 
THRUST Other Standar 1 Single Rov . 


RADIAL-THRUST 


FELT-SEAL 


RADIAL RECOMMENDED FOR: 


INTERNAL SELF-ALIGNING 


RECOMMENDED FOR: 


Star Electric Motor 


[HERE ball bearings are used for motor shaft and 
tapered roller bearings are used in gear box 
to take thrust load. 


Usually, the least expensive type of ball bearings is 
that in which lubrication is inserted by the manufac- 
turer for life and no further attention is necessary. The 
more elaborate the feeding and regulating system be- 
comes, the more expensive is the bearing. 

Space also is a factor for a grease requires but a 
small amount of space while with oil considerable space 
may be necessary to provide reservoirs of sufficient size. 
Then, too, most grease lubricated ball bearings can be 
operated in any position. 

or the wide range of motors to which they are ap- 
plicable a series of types are furnished. From the 
standpoint of load capacity a light series is available 

for relative light or normal 

service, a medium series is 

used where loads are close 
Fafnir to shaft capacity; and a 

heavy series is required for 

concentrated load and ex- 
RECOMMENDED FOR: treme shock. 

High radial load capacity 
in relation to bearing size 
is secured by using what is 
known as a maximum ball 
type of bearing which has a 


DUPLEX type of retaining ring that 
RADIAL RECOMMENDED FOR: 


permits the greatest number 
of balls to be used. Still 
greater capacity may be ob- 
tained by using bearings 
with a double row of balls. 
The latter are available with 
an internally preloaded con- 
Sa ae struction in which the two 
See rows of balls are opposed to 
each other. This type is 
valuable where combined 
loads must be supported by 
a single unit and both radial 
and axial deflection are to 
be controlled within narrow 
limits. 

To provide for some thrust 
load a deep groove bear- 

(Continued on p. 74) 
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@ Storytone—electric piano, radio and phonograph unit. 


@ Joint accomplishment of Story & Clark Piano Comipany 
and RCA Manufacturing Company. 


@ Though no larger than a spinet is equivalent in tone, 
volume and color to a grand piano. 


@ Special amplifying circuits for wide range of performance. 
Radio-phonograph hook-up in the bench. 


































@ Glimpses of the newest and best in 
the broad field of electrically-energized 
products as designers and engineers 
make the most of technical progress. 


A 





Custom-styled, covered with washable fabric which 
resembles pigskin, this carry-about radio is a four 
tube superheterodyne set with broadcast band, 
permanent magnet speaker, built-in beamascope, 


etc., etc Battery operate d. 





Higher production speeds are the feature of this continuous 
blue printing, washing and drying machine which utilizes 
special arc lamps controlled through a new switch arrange- 
ment for three speeds. A power washer comprises three 


Latest of fluorescent 
daylight desk lamps horizontal water tanks and nine aluminum drums for 
this has been scien- drying the paper evenly. 





tifically designed to 


give co yl, smooth, 
glareless “*indoor day- 
light” over a broad Employing a new 
desk surface. Push method for coil testing 
button switch and this instrument estab- 
I lishes the condition of 


yen rack in_ base. 
inished in plated 


bronze. 


automotive ignition 
facilities on a direct 
reading good-bad 
meter scale. Unit 
operates directly from 
105-125 volt ac., 60 
cycle supply. No 
battery required. 
Housed in durable 
steel case with yellow 
wrinkle finish. 





Bendix Radio 

Carefully engineered 

this heavy duty, 

high production gear 

finisher embodies a Lightness (weighs only 27 lbs.) and compactness are 
number of important two important features of this portable electric 
new features. In ironer. The roll is 18 in. long by 5 in. in diameter 
addition to hydraulic and is open at both ends. The special thermostat 
operation of rack serves a dual purpose as “‘on” and “off” switch and 
table, both cross temperature control. Finished in baked enamel. 


feed of head and 
down feed of gear 
are accomplished by 
motor-driven hy- 
draulic means. 
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Giameter, and nine inches 


lepth. The reflector flares away from the 
ywl at an angle of 15 deg. Photo courtesy 
Beetle Div. American Cyanamid Co 











Especially adapted for heavy duty operations this vertical Hill Clutch Machu | 
spindle (built-in motor) open side hydraulic surface grinder 
is equipped with a 26 in. segmental wheel and is built with 

tables 18 or 24 in. wide, 5 to 20 ft. long - 





Lines of this new fan 
blend well with the 
one piece molded 
rubber blade unit 
Oscillating gears 
totally enclosed i 
motor case. Finished 


n 








, in Egyptian brown. 
: F. A. Smit 

: VU anufactu 

t 

J 

t : 

n One of the more recent of developments. The 

0 television attachment for use with a standard 

0 radio receiving set which will provide accom- 

b 
| 
i 


c 
wv 


panying sound. The television supplement uses 
16 tubes in addition to the kinescope. May be 
installed on top of radio or on nearby table. 








One-piece moulding 
simplifies both the en- 
gineering and appearance 
of this clock. Full advan- 
tage is taken of natural 
sheen of plastic in the 
sweeping molded-in de- 
sign at the corners. Colors 
utilized are ivory, pastel 
green and light red. 





Seth Thomas This surface grinder has 


been designed primarily 
for small tools and parts. 
Features include a swivel- 
ing wheel head, unusual 
mounting for table, table 
saddle and wheel head 
column and new type of 
superpower magnetic 
chuck. 
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Novel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. 


Consisting of an ingenious electrically-driven mechan- 
ism contained in a drum shaped housing of cast alumin- 
um finished in black or grey lacquer with chrome trim, 
this unit is an attachment for a lantern slide projector 
to automatically change miniature 2x2 in. slides. A 


choice of two speeds is offered. An A.S. Getten design. 


| | 
- eel 
Poe dienaieelieel : 
| ‘ i : ‘ta, 
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ES 


t ' 
Developed with a reciprocating head to be used for i. ' ' R 
| I ' 


taking off the last thousandths in special machine pr 4 

: "iia ' P 
duction, die sinking, pattern, tool and plastic mold a 
naking work this tool is powered with 110 volt uni oan 


: : era ene tae? 
-rsal motor. Push-button on grip provides control Fe a alt 


Reco RM tee tee 


ree 


Rowe Ra 
Resear 
Laborat ry 


Wherever cycling of circuits or on-off operation of 
equipment is required this seconds-minutes-hours timer 
is applicable. Consists of a series of relays operating in 
consecutive and repeating order as indicated by knob 


> 
>ttir 


setting. Synchronous motor operated. 


Developed to meet the demand for a step-d 
transformer for use in conjunction with portable 
extension lamps this safety-transformer, rated 

50 watts 115-32 volts may be used ir 
location where it is damp or otherwise c 


luctive. It i into tk 


Letters may be automatic- 
ally imprint-stamped and 
mailed in this coin letter 


C c box and postage meter. 
iptability to various job orders. The main pedestal houses the he 


C he letter is placed in 
motor drive variable speed unit and oil reservoir for all moving 


. slot, a dial is twisted and 
parts. All push button controls—centralized operatior amount of postage re- 


quired is registered. 
Proper coinage (from 1 to 
60c) is placed in slot, 
letter is metered-mail 
stamped and dropped into 
depository for collection. 
Can handle letters up to 
12x6 in. and 34 in. thick, 
for any class mail. 


Conspicuous among the features of this rotary type 5-work station 


automatic polishing and bufhing machine is its flexibility and 


Pitne 
Postage Meter 
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HE copper bars and end rings of this 5 hp. rotor 

are silver brazed for permanency and high 

electrical conductivity. There are a total of 96 
joints on this assembly. 


Materials technique and character of surfaces 
| as service to be encount- 
factors in the si 
important ana 


| | | 
method of joining metals. Mr. L 


oresident of Handy & Harman and 
of 


Director Research and Manager of 


Bridgeport plant. 





For Best Results Wi 
Silver Brazing Alloys 


LTHOUGH welding and brazing processes 1n- compared with base metal alloys melting from 1600 


volving base metals and alloys have been greatly deg. F. to 1900 deg. F. Some of them, depending upon 
improved, there has been a remarkable increase the composition, are used to join either ferrous or non- 





in the use of silver alloys for brazing. This has been ferrous metals, including stainless steel, copper-nickel 
due largely to research leading to improved use-techni- and chrome-nickel and work equally well in bonding 
que and the development of new low temperature alloys dissimilar metals. Others are useful only on non-fer- 
which give greater strength, ductility and speed of ap- rous metals and such alloys as copper, brass and bronze. 
plication. The processes involved are applicable in many situa- 

Silver brazing alloys have, in the past, been known tions where soft solders, rivets and solder, bolts and 
generally as silver solders. They are classed as hard bolts and solder have formerly been used. Low tem- 
solders to distinguish them from common soft solders perature silver brazing alloys lessen the possibility of 
containing tin and lead. But this term can be mislead- damaging physical qualities of metals while brazing. 
ing and silver b 


razing alloys is a far more descriptive lundamental reasons for favorable reactions to low 
term. Silver alloys used for brazing melt at tempera- temperature silver brazing alloys may be summed up 
tures ranging from 1175 deg. F. to 1600 deg. F., as as high strength, ductility, high electrical conductivity, 
fast application and small amount of alloy per joint. 
High strength in joints made at low temperatures 
is made possible by the silver in these alloys. They 
are very fluid at these relatively low temperatures and 
this property, coupled with capillary action, explains 
their deep and thorough penetration between closely) 
BY R._ H. LEACH fitted parts. There is also sufficient diffusion with the 
metal surfaces to make bonds which, within their realm 
VICE PRESIDENT of practical application are virtually indestructible. 
Ductility of this type of joint also can be attributed 
to silver and these alloys can be cold worked into thin 





sheets and fine wires. Joints made with them with- 

stand severe shock, vibration and temperature change. 

This is an important quality from an electrical stand- 

point and has done much to reduce field repairs and 
promote reliability. 

Electrical conductivity. Keeping in mind that all 

AND welded or brazed joints are castings between metals to 

F. T. VAN SYCKEL > which they are fused or bonded, it is apparent that 

conductivity depends greatly upon the conductivity and 

HANDY & HARMAN a thickness of the casting and on the nature of the bond 

“i between the brazing alloy and the metal joined. Prop- 

erly applied low temperature brazing alloys, due to their 

silver content, the thin film that makes the joint and 
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the diffusion of these alloys into metal surfaces, make 


joints particularly adapted to parts of electrical appar- 
atus where conductivity is a most important factor. 
Tests made in this connection show the following: 


*Electrical Resistance of Lap Joints 
Joints made with lap 1% times cross-section area. The 
resistance of copper bar used as standard for lap and butt 
joints is considered as 100 per cent. 
Per cent 
Alloy Resistance 
(1) 15% Silver, 80% Copper, 5% Phosphorus 93.1 
) 50% Silver, 154%4% Copper, 16%% Zinc, 


18% Cadmium 94.2 (App. ) 


Electrical Resistance of Butt Joints 
Per cent 
Alloy Resistance 
(1) 15% Silver, 80% Copper, 5% Phosphorus 118.0 
(2) 50% Silver, 151%4% Copper, 16%% Zinc, 


18% Cadmium 104.0 ( App.) 


Fast application. Most observers are surprised 
when they first see a joint made for it takes but little 
time to clean the parts, flux them and assemble the joint. 
Heating is done by torch, electrical resistance, induction 
or furnace methods. If the brazing alloy is applied by 
hand, the work is heated first and, judging by color and 
the action of the flux, the brazing alloy is applied after 
the work has reached the brazing temperature. The 
heat of the work then melts the alloy which penetrates 
rapidly throughout the joint. If the alloys are pre- 
placed, you simply heat the assembled joint until the 
inserts of alloy melt and flow. On cooling you have a 
joint where little or no clean-up is needed and the time 
for brazing, comparatively, to other methods, has been 
very fast. 

Thin films of low temperature brazing alloys make 
the best joints. Many tests have shown that clearances 
of 0.0015 in. to 0.003 in. give the highest strength. This 
is an important point and explains why silver alloy 
brazing is often low in cost, compared to soft soldering 
and base metal brazing 

The advantages mentioned, when applied to electrical 
work, also reduce the amount of metal required in the 
joint, saving raw materials. Tinned wires are not re- 
quired. Many types of joints can be made faster than 


*From a paper on Incandescent Electric Carbon Silver 
Brazing by Reed and Edelson. 





mechanical or soldered joints. They can be made close 
to insulation and supporting members. The weight and 
size of finished products can often be reduced. Silver 
brazed joints in service have demonstrated that they 
stand up under thermal overload, vibration, corrosion, 
mechanical and electrical stress. Joints can be con- 
sidered, for all practical purposes, the same as a con- 
tinuation of solid metal. 


SOME TYPICAL APPLICATIONS 


geal electrically-energized products and _ their 
component parts, the uses of silver brazing alloys 
are literally too numerous to list. Wherever metal is 
to be joined there is a potential use. The first electrical 
use might be considered their application in manufac- 
turing copper wire where heavier gauge wires are spliced 
together to make continuous lengths, and then drawn 
to smaller sizes. If you check up in the power house, 
you will find these alloys in generators joining copper 
to copper. Inside the steam turbines there is a well 
known use—joining lacing wire to turbine blades. In 
some types of turbines blades are brazed to packing 
pieces and shrouding is also fastened to blades. 

Taps and leads of transformers are joined in large 
volume. In motors, end rings are bonded to rotor bars; 
electrical contacts are secured in place and bus bars 
and ground connections are brazed with savings in 
first cost and cost of servicing. Meter parts, switches, 
brush holders, instruments and terminal lugs, taps and 
leads of all kinds are brazed in quantity. 

Further uses extend throughout industry where 
equipment is electrically operated. Most electric re- 
frigerators include quantities of silver alloy brazed 
joints. Unit heaters, air conditioning systems, heat 
exchangers, heating elements, transportation equipment 
for land, sea and air all look to these alloys for cer- 
tain reliable joints. In fact, this holds true wherever 
metals are to be joined and especially so where light 
or medium gauges are used. 

First consideration in using silver brazing alloys is 
the design or type of the joint. This is an im- 
portant point, as the type of joint differs from welding 


HOw the brazing may be done. A—Onxy- 
acetylene torch. B—Multi-flame torch. C— 
Incandescent carbon. D—Furnace. C 
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and other brazing practice. 
These alloys should not be 
used as fillers, or on “V” 
joints. They flow freely into 
narrow openings and_ the 
strongest joints are obtained 
by using small clearances. It 
is most important that proper 
attention be given to design 
and this is particularly so 
where the metals joined are to 
carry electric current in nor- 
mal operation. 

There are three types of 


joints—butt, scarf and shear. How the joint is made. This photo- 
micrograph at 100 diameters shows 
a bronze to copper brazing. 


The shapes of members to be 
joined may be generally classed 
as flats, rounds and tubular. 

In many instances butt joints give excellent service 
for the conditions they are intended to meet. They 
do, however, set up some resistance in an electrical 
circuit. For maximum strength and conductivity in 
this type of joint, surfaces should be cut or machined 
square and even, so that with suitable jigs the entire 
surfaces between which the alloy must flow will be in 
intimate contact when pressed together. Scarf type 
joints might be classed as a special form of butt joint 
in which the planes of the surfaces to be joined form 
angies of less than 90 deg. with another surface of the 
member. This type of joint is not much stronger than 
a square butt joint, but it is more ductile. Electrical 
conductivity is also somewhat greater. Shear type 
joints make it possible to incorporate safety factors in 
the design. This is done by varying the lap shear area. 
They also make it possible to regulate electrical resis- 
tance. Strength can be provided to suit conditions and 
joints can be made having better resistance to corrosion, 
as but little solder in a joint is exposed and a long period 
of time is required for corrosion to penetrate sufficiently 
to cause serious loss of strength. Jigs for holding 
parts to make lap joints on flats are easily provided. 
On tubular parts the clearances between surfaces to be 
joined can usually be kept within the necessary limits 
to assure proper capillary action. The depth of shear 
required will vary, according to the strength of the 
metal and the factor of safety desired. 


AUGUST 1939 





JOINT THICKNESS 


TENSILE STRENGTH 
LB/SQ INCHES 
140,000 


130,000 
120,000 F 


THICKNESS OF JOINT- INCHES 


RELATION of joint thickness to tensile 
strength based upon butt joints of 
stainless steel to stainless steel. 





The following formula and example illustrate one 
method of figuring shear depths. 


Formula 


X = (unknown)—depth of shear 
D = Shear diameter 
T = Tensile strength of weakest member 
W = Wall thickness of weakest member 
Y=Factor of Safety 
L = Shear strength of silver brazing alloy 
7 = 3.1416 
YTW 

> poe 

L7D 


Example 


Length of shear depth necessary when joining 34—0.046 wall 
thickness copper tube to 34 steel tube sheets. 
X = unknown 
D=0.75 
T = 33,000 annealed value copper 
W = 0.065 
Y=10. (Note: This value is used on this particular job, 
in that the thickness of the tube sheet lends itself 
to this factor. Where shear depths are limited, a 
smaller safety factor will prove satisfactory.) 
L=25,000 psi shear value of silver brazing alloy. 
(Note: This is an arbitrary minimum value which can 
be expected from all silver brazing alloys containing 
appreciable amounts of silver.) 
10 & 33,000 « 0.065 
xX = —____—_ —_—— 
25,000 3.1416 * 0.75 
A similar method can be used with flats. In this case the 
YTW 


formula becomes X —=——— 


— 0.363 depth of shear 


Example: Length of shear necessary when joining 0.050 
inch annealed monel metal sheet to a stronger 
material, or material of equal strength. 

X = unknown 

T = 70,000 psi (annealed nickel-chrome metal sheet) 

W = 0.050 

¥u4 

L=25,000 psi (Note: this is an arbitrary minimum value 

which can be expected from all silver braz- 
ing alloys containing appreciable amounts of 
silver.) 
4 x 70,000 x 0.050 
X = ——___——_———__ = 0.56 length of shear 
25,000 


One of the characteristics of low temperature silver 
brazing alloys is that they can be produced in all sizes 
of wire and thicknesses of sheet, as well as in fine fil- 
ings or powder. The designer, therefore, can select 
the most suitable form for any particular type of joint. 
These are the three general methods of application; 
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Hand feeding the alloy, preplacing the alloy in or 
around the joint and providing a groove or reservoir 
in which the alloy is placed before assembling. 

When hand feeding the alloy, the size of wire or 
strip should be in such proportion to the size of the 
joint that it will melt quickly and provide sufficient 
alloy without requiring too great length of wire or 
strip. 

When flat stock is to be joined to flat stock or to 
tubular members, and the alloys are to be preplaced, 
the following methods of application may be used; In- 
serts of thin sheet and flat washers, rings of round or 
other shapes of wire, brazing alloys sprayed on sur- 
faces, filed or powdered brazing alloys, and parts can 
be “tinned” with brazing alloy by dipping or other 
methods of application. 

Heating is an important factor when considering 
the best method of applying the alloys. When parts 
are heated in furnaces or chemical baths, it 1s necessary 
to preplace the alloys. When heating in other ways, 
you have a choice of either hand feeding or preplacing. 

The term “reservoir type” of preplacing refers to 


1 


designs in which a groove is cut in one of the members 
and the brazing alloy is placed in the groove before 
assembling. This method is used principally with 
tubular joints. The location, size and shape of t 
groove will depend upon the size of the members and 
the design of the completed assembly. 

Preplacing of brazing allovs has many definite ad- 
vantages, particularly valuable on production work, both 
in the flat and tubular type of joint. They include: 
Controlled cost per joint, better wetting of total joint 
area, the melting of the alloy indicates the proper braz- 
ing temperature in the work, aids in making better ap- 
pearing joints and operators can control heating better 


and make joints easily in restricted places. 


AS TO FLUX AND CLEANERS 


ITH the development of low temperature silver 
brazing alloys, the importance of using an ap- 
lux took on new significance. The flux must 


1 


rotect work against oxidation, dissolve oxides formed 


while heating and aid in flowing the brazing alloy. It 
is evident that, for the best results, a flux should be 
liquid and stable at brazing temperatures. The usual 


borax or borax and boric acid fluxes require a mini- 


readily to 


brazing. 
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mum temperature of 1400 deg. F. To take advantage 
of the low flow points of new type silver brazing alloys, 
flowing at 1175 deg. F. and 1300 deg. F., a different 
flux was needed. This was developed after considerable 
research starts to liquefy at 800 deg. F. and, at 1100 
deg. F., is a thin active fluid which is most effective. 

The process of brazing with silver alloys is not com- 
plicated; in fact, it is a simple procedure. Each step, 
however, is important and if some part of it is neglected, 
full advantages can be lost and poor joints may result. 
The right procedure to follow includes 

1. Cleaning. 

Kluxing. 
Heating. 
Flowing the alloy. 


tun + W bo 


Cleaning and finishing. 

Cleaning. [Experience has shown that too much 
emphasis cannot be placed on the necessity for properly 
cleaning the surfaces to be joined. Either chemical or 
mechanical methods may be employed. All grease, oil, 
oxide, scale and dirt should be removed. 

Chemical cleaning is more commonly used in plants 
handling a large number of units. To remove grease, 
use any of the reliable solvents. Acid dipping removes 
oxide and scale. Parts should be rinsed well and dried 
quickly. 

Mechanical cleaning is widely used and can be 
very effective. All grease and oil should be removed 
with clean waste or cloth; then the surface should be 
‘leaned or scoured with fine sand or emery cloth. 
Metal, as received from the mill, or from other opera- 
tions, may look clean but usually contains a film of oil 
which should be removed. 

Fluxing. The three functions of a flux have been 
previously mentioned. They are performed best when 
flux is applied to the work with a brush before the 
work 1s heated. Hot saturated solutions and dip methods 
can also be used. Always flux before heating to a point 
where oxides are likely to form. Flux must not only 
be fluid at the brazing temperature, but it must be 
hor- 


chemically active in order to remove all oxides t 
fhly. The use of a flux, however, does not eliminate 


Oug 


+ 


the necessity of cleaning the surfaces. The right pro- 
cedure is always to clean, then flux. An exception to 
this rule and a point of wide interest on electrical work 


+1 


is that, in joining copper to copper with one alloy 
which ditfers from most others in that it has a phos- 


(Continued on p. 78) 
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eo Executives, product designers, engineers . . . all those responsible for product development . . . 
may promptly secure any of the items listed here. Simply check those desired and mail the card. 


POLYPHASE MOTORS _ 8-01 


Construction details and tables showing 
motor current ratings and performance 
curves of polyphase motors furnished in 
a range of sizes from % to 5 hp., and in 
a variety of mountings and special fea- 
tures. Leland Electric Co. 


MOLDED PLASTICS 8-02 


Informative handbook for engineers and 
designers covers the various properties of 
a plastic material and its physical con- 
stants; essential principles of plastic de- 
sign; molding technique, forms and plas- 
ticity types; storage and handling; pre- 
forming; molding; preheating; tests for 
cure and fusion, etc. Plaskon Co., Inc. 


MACHINED CASTINGS 8-03 


Summarizes current machining procedure 
with zinc alloy die castings as based on 
methods in actual commercial use and 
recommended by die casters, large users 
of die castings or tool manufacturers. 
New Jersey Zinc Co. 


LIMIT SWITCH 8-04 


Electrical and mechanical construction 
features of a snap-lock switch for de- 
pendable use on all normal circuits. In- 
cludes principal dimensions for various 
types of mountings. National Acme Co. 


INSULATING MATERIAL 8-05 


List prices of a laminated plastic insulat- 
ing material in various grades of sheets, 
rods and tubes and in special shapes for 
all electrical and mechanical purposes. 
Mica Insulator Co. 


SMALL MOTORS 8-06 


Fractional hp. ac. and dc. motors avail- 
able in three basic sizes offer the designer 
a wide choice of physical and electrical 
characteristics. Cut-away views indicate 
general construction details of this type 
motor. Bodine Electric Co. 


METAL GOODS 8-07 


A word-and-picture story shows the 
available production facilities for the 
manufacture of sales building aids in the 
form of metal advertising specialties and 
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premiums. Illustrates a variety of desk 
items, gauges, rulers, thermometers, 
stampings, escutcheons, emblems, etc. 
L. F. Grammes & Sons, Inc. 


STEEL PROPERTIES 8-08 


Concise chart gives tensile strength, yield 
point, elongation, reduction of area, hard- 
ness and other average physical proper- 
ties of approximately 50 different types 
of steels. Joseph T. Ryerson & Son, Inc. 


MANUAL STARTERS 8-09 


Features of operation and construction, 
dimensional data and suggested specifica- 
tions, and applications of thermostatic 
tumbler starters, rated at 1 hp. and lower, 
which provide accurate overload protec- 
tion for small motors. Trumbull Elec- 
tric Mfg. Co. 


CONTROL TUBES 8-10 


Technical data on gas-filled electron tubes 
adapted to control of anode current by 
means of a small externally applied mag- 
netic field. Raytheon Production Corp. 


MERCURY SWITCHES — 8-11 


Specifications, operating characteristics 
and application data on safe mercury 
switches filled with a predetermined 
quantity of mercury and liquid fill and 
available in capacities up to 200 amp. 
Durakool, Inc. 


BRONZE, BUSHINGS 8-12 


Selection of bronze oil reservoir bush- 
ings for incorporation in self-aligning, 
self-lubricating pillow blocks. Distinc- 
tive features, specifications and prices of 
a variety of pillow blocks. Randall 
Graphite Products Corp. 


COOLED MOTORS 8-13 


How the dual-ventilated, fan-cooled mo- 
tors are constructed to assure longer life 
in atmospheres laden with abrasive dust, 
dirt, grit and corrosive fumes. Westing- 
house Electric & Mfg. Co. 


METAL FINISH 8-14 


Advantages of using this speed-bake fin- 
ish, which is applied as a liquid then 
baked on the metal surface, how it was 
developed and its characteristics. Ault 
& Wiborg Corp. 


MAGNETIC CONTROL 8-15 


Describes a frequency relay system of 
control for ac. wound-rotor motors, list- 
ing typical examples and results obtained 
by using this magnetic control method. 
Electric Controller & Mfg. Co. 


FLEXIBLE COUPLINGS 8-16 


Complete engineering data, installation 
and operating information and recom- 
mended applications for the entire flex- 
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ible coupling line, including silent chain, 
roller chain and radial couplings, drive 
shafts, etc. Morse Chain Co. 


CONDENSERS 8-17 


Tubular paper dielectric condensers for 
by-pass filter and buffer work provide 
maximum effective capacitance at high 
frequencies. H. R. S. Products Co. 


PUSH BUTTONS 8-18 


Features, approximate dimensions, prices 
and data on dust-tight, weather-resisting 
push buttons, including an explosion- 
proof type. Rowan Controller Co. 


METAL CLEANERS 8-19 


Brief facts on a variety of products used 
in cleansing operations in the metal work- 
ing industry. Magnuson Products Corp. 


CONTROL RELAYS 8-20 


Trip-free and non-trip-free control relays 
in single and two-pole types with infor- 
mation on contacts, operating coils and 
mechanism, mounting and connections. 
Roller-Smith Co. 


CARBON BRUSHES 8-21 


Listing by classifications of product ap- 
plications of a wide variety of sizes and 
compositions of carbon brushes. Useful 
alike to the engineer-designer as indicat- 
ing stock supplies and to the service shop 


as a guide to replacements. Pure Carbon 
Co., Inc. 
COUPLING 8-29 


Functions, design and principles of opera- 
tion of a controlled torque coupling 
which combines the functions of an ad- 
justable friction clutch and a flexible 
coupling and protects the mechanical 
equipment on a drive against peak values 
of shock or stalling load. Falk Corp. 


VARIABLE SPEEDS 8-23 


Improved variable speed controls in sizes 
up to 7% hp. Typical installations, 
operating principle, selection tables with 


@ No cost or obligation. 


information covering variable speed com- 


binations for most applications. Colum- 
bia Vari-Speed Co. 
SHIM APPLICATIONS 8-24 


Present and potential shim users will find 
in this chart a survey of proved applica- 
tions for laminated shims or shim stock. 
Arranged for easy reference with many 
illustrati6hs. Laminated Shim Co., Inc. 


MOTORS 8-25 


Frame, winding, rotor and bearing house 
construction details of two lines of squir- 
rel cage motors which run cool in opera- 
tion with high overload capacities and 
are made in two types of ball bearing 
construction. Torq Electric Mfg. Co. 


BEARING BRONZE 8-26 


Progressive size listing of bearings and 
bushings made of a bronze bearing alloy. 
Factors regarding their lead content, uni- 
form structure, load carrying capacity, 


contraction and expansion. Johnson 
Bronze Co. 
MAGNET WIRE 8-27 


Second edition of complete up-to-date 
catalog on magnet wires and coils for 
every type of service. A condensed ver- 
sion in handbook form is also available 
for easy reference to tables and technical 
data. Anaconda Wire and Cable Co. 


SINGLE PHASE MOTORS 8-928 


Brief descriptions of single phase motors 
which are available in commonly used 
types and ratings that meet exacting ap- 
plication requirements. Sterling Electric 
Motors, Inc. 


VARIABLE PULLEY 8-29 


How a self-aligning pulley solves the 
problem of variable speed control simply, 
efficiently and inexpensively and is adapt- 
able to a wide variety of applications. 
Speedmaster Co. 
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CARBON ARC WELDING 8-30 


Welding carbon products and their use 
in carbon arc welding. Specific instruc- 
tions in dc. hand welding operations and 
suggestions useful in automatic or semi- 
automatic welding. Speer Carbon Co. 


BUSHINGS 8-31 


Oil-distributing bushings, which operate 
on the principle of capillary attraction, in 
all sizes and types. Illustrations of in- 
stallations are included. Moccasin Bush- 
ing Co. 


FLEXIBLE SHAFTS 8-32 


Flexible shafts and equipment for grind- 
ing, sanding, polishing, buffing, drilling, 
nut setting, screw driving and other 
operations—their construction, selection, 
uses and care. Swartz & White Mfg. Co. 


LINESTARTER 8-33 


Advantages offered by a linestarter which 
combines motor control and circuit pro- 
tection. For use in ac. squirrel cage in- 
duction motors in all types of applica- 
tions. Westinghouse Electric & Mfg. Co. 


POWER UNITS 8-34 


Heavy duty converters and power supply 
genemotors for police radio service, ma- 
rine and aircraft radio, and similar uses 
where reliability and trouble-free per- 
formance are essential. Carter Motor Co. 


NEEDLE BEARINGS 8-35 


Rated capacities and design features of 
a large number of bearings with and 
without inner races. Adaptable wherever 
minimum overall dimensions for maxi- 
mum carrying capacity are essential. 
Roller Bearing Co. of America. 


BROADCAST UNITS 8-36 


Useful facts on transformers for all types 
of broadcast application, including an 
automatic voltage regulator which main- 
tains a constant voltage supply for plate, 


filament or power transformers. Thor- 
darson Electric Mfg. Co. 
SOLDERLESS LUGS 8-37 


Engineering data on two types of copper 
solderless lugs which are interchangeable 
with soldering lugs of standard design 
and require no special tools. H. B. 
Sherman Mfg. Co. 


BEARING METAL 8-38 


Why this bearing metal offers users 
operating economies in applications. 
Available in bars 12 in. long and in diam- 
eters suitable for ordinary bearing re- 
quirements. Bearium Metals Corp. 
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GLASS IMPROVES WELDER 





(Continued from p. 35) 


current is obtained by tapping the second leg of the 
transformer at the proper places. The arrangement per- 
mitting the welding operator to change from one tap to 
another will be described later. Variation of welding 
current by means of increasing the reactance and conse- 
quent open circuit voltage can be carried only to the 
point where the open circuit voltage becomes dangerous 
to the welding operator. Eighty volts, after having been 
found sufficient to handle all the lighter gauge metals 
and not unduly dangerous from a physiological stand 
point, was decided upon as the maximum value of open 
circuit voltage. 

As eighty volts open circuit voltage was obtained 
with approximately 100 amp. welding current, it was 
found necessary to supply an additional reactor to give 
the lower values of welding currents required in a 
modern welder when used on the lighter gauge metals. 
This was mounted on top of the transformer as shown 
in the construction diagram. 

As mentioned above, the method of varying the 
welding current must be simple and enable the operator 
to do so without loss of time. This is especially im- 
portant in line production when the assembly to be 
welded may be made up of several gauges of metals 
requiring a wide range of welding currents. In the 
200-UL, the welding current is varied as described 
above, by tapping the secondary winding on the second 
leg at the appropriate place. These taps, consisting of 
copper straps, are brought out to a plastic panel on 
which are mounted the elements to fit a standard knife 
switch leaf, which, in turn, is housed in a moulded 
plastic handle as shown in the photograph. 

Because the success of glass insulation is predicated 
partially upon its ability to stand higher temperatures 
than the more common types of insulation, effective 
use of this material on a welding transformer requires 
means for the dissipation of heat from the coils in the 
form of ventilating ducts if full advantage of this 
property is to be realized. This was obtained by sep- 
arating the primary and secondary by means of asbestos 
blocks. This separation also has the added advantage 
of increasing the transformer reactance somewhat. The 
ventilating system is then completed by means of 
louvres on the top of the stamped steel case. 


G ECONDARY is partly wound over primary and partly on sep- 
arate core to obtain freedom from coil stress and higher reactance. 
Note taps from separate reactance coil for lower current values. 


Lad CONTROL PANEL 


200 180 160 A 48 


190 80 60 40 
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WIRE SIZE A.W.G 


N replacing cotton insulated with glass insulated wire 
cost is a determining factor in size selection. Note 
greater cost spread for smaller sizes. 


One of the most surprising properties of glass coils 
that came to light during this development was the 
much higher rate at which heat is conducted to the 
surface of a glass wound coil as compared with an 
identical cotton coil. 


FTER the high reactance was obtained in the man- 

ner described above, it was necessary to consider 
the magnetic leakage flux. This must find a return path 
through the air outside the coil and be permitted to 
flow without causing undue heating in metallic struc- 
tural elements, due to eddy current and _ hysteresis 
losses, or, causing noise due to its pulsating nature and 
consequent periodic attraction for the steel enclosure. 

It will be seen from the illustration of the transformer 
assembly that one possible objectionable leakage path 
is through the bottom channel to the box, then to the 
top angle to complete the magnetic circuit. If this 
complete path were of magnetic material, excessive 
heating of supports and box would result. To eliminate 
this, the magnetic circuit was opened by making the 
angles of a non-magnetic material, aluminum. 

The above is briefly the story of the factors influenc- 
ing the design of the 200-UL. What were the results 
obtained by the use of glass insulation in the design ? 
(1) By designing for a higher, yet safe, operating tem- 

perature the weight of the welder was reduced by 
more than 20 per cent. 

(2) By carefully balancing the ratio of copper to steel 
costs, it was possible to manufacture with no in- 
crease in cost, a continuous duty welder to re- 
place one that was strictly a limited duty type. 

(3) The better space factor of glass permitted a more 
compact and rigid coil assembly, with long life. 

(4) The superior thermal conductivity of glass enables 
the coils to dissipate their heat more readily, giving 
rise to a much More effective ventilation system. 

To the above may be added the advantages in the 
high insulation and dielectric value of glass, also its non- 
hygroscopic and acid resistant properties. 



















































Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 


NEW MOTOR 


With the on-off 
switch providing 
single speed opera- 
tion for either 110 
or 220 volt circuits, 
a two-speed switch 
giving high and low 
speed operation and 
a speed controller 
giving multi-speed 
operation with 
either voltage, this 
capacitor motor for 
unit heater, fan and 
blower applications 
is obtainable in1/20 
to 3/4 hp. sizes. 
Westinghouse Elec- 
tric & Mfg. Co., 
East Pittsburgh, Pa. 





SLOW BREAK SWITCH 


Made in reciprocating and 
non-reciprocating types, oper- 
ating from one to five positions 
and from four to ten snaps, this 
switch has been developed for 
use in the selective control of 
motors rated at 1 hp. or less, 
such as those used to operate 
fans, etc. Hart Manufacturing 


Co., Hartford, Conn. 


Made of a corrosion-resistant wrought alloy of nickel, copper 
and aluminum, these bearings have a non-magnetic character- 
| istic making them especially adaptable in installations adjacent 

to compasses. Useful also in applications wherever it is 

desirable to eliminate sparking caused by friction. Bantam 


Bearings Corp., South Bend, Ind. 


| CORROSION-RESISTANT BEARINGS 





































HIGH AMPERAGE TAP SWITCHES 


Compact and perfectly insulated, these new models 

of all-enclosed high amperage tap switches are 

multi-point, load-break, non-shorting, single-pole, 

rotary selectors particularly designed for ac. switch- 

ing requirements. Made in 10, 20, 40 and 75 

amp., 240 volt sizes. Ohmite Manufacturing Co., 
4804 Flournoy St., Chicago, Ill. 





BEARINGS 


Designed for appli- 
cation where oper- 
ating conditions 
cause rapid wear, 
high maintenance 
and production de- 
lays, these improved 
non-metallic bear- 
ings containing a 
spzcial material are 
molded under high 
pressure. Gatke 
Corp., 298 N. La- 
SalleSt., Chicago, Ill. 


LAMP RECEPTACLE 


Designed for use with 
neon or argon glow 
lamps, this recessed 
receptacle reduces 
breakage due to the 
protection afforded 
around the greatest 
circumference of the 
lamp. Operating with- 
out a filament, the 
lamps are unaffected 
by vibration. Com- 
plete units are made in 
two models, one for 
switch plate mounting 
and the other for 
single hole mounting 
on a panel. H. R. 
Kirkland Co., 75 West 
St., New York, N. Y. 
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low thermal expansion 


strength. Rotor is accu- 
rately machined and then 
dynamically balanced. 
Fairbanks, Morse & Co., 
600 S. Michigen Ave., 
Chicago, Ill. 
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MULTI-POLE CONTACTOR 


Rated at 10 amp., 500 volts maximum, this 
unit for use on machine tool and other 
built-in control applications is available in 
two to eight pole forms in any combination 
of normally open or closed contacts. 
Arranged for front wiring of all connec- 
tions. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


COPPER ROTOR 
One-piece,centrifugally 
cast, indestructible cop- 
perspun rotor with high 


conductivity, 


mechanical 


OIL BURNER MOTOR 


Sturdily constructed, the rotor built to provide high 
electrical efficiency, silent operation and depend- 
able, long-lived performance, this new motor is 
splash-proof, dust-proof and condensation-proof. 
Equipped with oversize bearings and oil reservoirs; 
take-up device eliminates end-play noise. Centrif- 
ugal switch provides quiet starting. Delco Prod- 
ucts, Div. of General Motors Corp., Dayton, Ohio. 











POLYSTYRENE 
FILM 


Developed especial- 
ly for such uses as 
wound capacitors in 
radio sets and other 
types of electrical 
equipment, this poly- 
styrene film for elec- 
trical insulation pur- 
poses has a low 
power factor, stable 
Capacitance and is 
water-resistant. Sup- 
plied in ribbon form 
1% and 2% inches 
wide; water white in 
appearance. Bake- 
lite Corp., 247 Park 
Ave., New York, 
N.Y. 





BALL BEARING 
PILLOW BLOCK 


Anti-friction unit, substantially con- 
structed, smooth in performance and 
economically suitable for light duty 
applications. Single row bearing is 
ground to permit shaft deflections and 
misalignment up to 1 deg. Floating 
seal construction increases seal and 
bearing life. Ahlberg Bearing Co., 
3025 W. 47 St., Chicago, Ill. 





PRESSURE SWITCH 


Enclosed in an aluminum-finished, steel drip-proof 
case, with all parts corrosion-resistant for operation 
in damp places, this single-pole pressure switch is 
built for use with water pumps whose motors are 


provided with overload protection. 
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Sturdy, quiet 
and dependable, it has a rating of 44 hp., 110 volts 
ac.; 1 hp., 220 volts ac.; 45 amp. maximum starting 
current. General Electric Co., Schenectady, N. Y. 


















Each month upon these pages the editors pre- 

sent their quick, illustrated review of what is 

new that electrically-energized products may 

be made better. Based, of course, upon 

those component parts that may be designed 
in the complete product assembly. 


ADJUSTABLE PULLEY 

Simplified device for making 
speed changes at low cost 
on machine tools, ventilat- 
ing and air conditioning 
equipment, etc., this adjust- 
able diameter pulley is 
silent in operation, quick 
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SMALL MOTOR 




























PUSHBUTTON STATION 


Consisting of a double pole, double 
throw pushbutton with four contacts, 
this heavy duty unit has a wider plate 
for mounting in a machine casting. 
Supplied with either standard or long 
buttons, in three plate sizes for the 
single, two and three button stations. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


and easy to adjust. Permits 
a wide range of adjustments 
its minimum and 
pitch diameter 
American Pulley Co., 3200 
Wissahickon 

delphia, Pa. 


between 
maximum 


Weighing only three lbs. and having a speed 
range of 200 to 1200 rpm., this totally enclosed 
motor in 1/20 to 1/16 hp. sizes is adaptable 
wherever a low voltage unit is required. 
Features spur type gearing for increased 
efficiency, sturdy housing, safety-wired screws 


Ave., Phila- to withstand vibration. Dumore Co., Racine, Wis 




















NEEDLE BEARING 


With a minimum number 
of essential parts, this 
bearing is adapted for 
application wherever 
rotating or oscillating 
movements require the 
use of a precision anti- 
friction bearing of mini- 
mum overall dimensions 
and maximum carrying 
capacity. Roller Bearing 
Co. of America., Tren- 
ton, N. J. 


ELECTRICALLY 





















INPUT CONTROLLER 

Efficient, easily adjusted 
manual control for elec- 
trically operated furnaces, 
ovens, heaters, etc. elimin- 
ates current waste through 
resistors, thereby effecting 
a considerable saving in 
power consumption. Also 
eliminates step control, thus 
placing any temperature in 
the furnace range at the 
command of the operator. 


Wheelco Instruments Co., 
19299 S. Halsted St 
Chicago, Ill. 





OPERATED VALVE 


Compact, lightweight, ac- 
curately machined valve, 
particularly adaptable for 
continuous operation on 
steam up to 150 Ibs. 
pressure and where accur- 
acy of operation is re- 
quired. Has only three 
moving parts; line pressure 
is the main actuating force, 
acting on a piston. Closing 
soeed may be varied for 


flexibility. E. C. Atkins & 
Co., 402 S. Illinois St., 
Indianapolis, Ind. 
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ROLLER BEARING 
Newly designed needle roller 
bearing insures an increase in load 
carrying capacity by using full 
length rounded end rollers. Outer 
race construction holds rollers 
integral without the use of end 
washers and retaining end rings. 
Variety of size combinations that 
can be used with or without the 
separable inner races in shaft sizes 
up to 5 in. facilitates bearing appli- 
cations. McGill Manufacturing 
Co., Valparaiso, Ind. 


LOW RANGE FUSE 
Available in six sizes between 
1/1000 and 1/16 amp., the functions 
of this fuse are to protect television 
equipment against damage due to loss 
of bias, insulation breakdown, shorts, 
etc., and to protect persons working 
on the equipment against lethal shock. 
Vacuum enclosed, the unit breaks 
unusually high voltages. Littelfuse 
Inc., 4252 Lincoln Ave., Chicago, Ill. 


SMALL CIRCUIT BREAKER 
Provides switching equipment with 
overload protection at extremely low 
cost. Available in single or double 
pole units having flush or surface 
mounting in capacities of 15, 20 or 25 
amp. for 115-230 volts ac. service. 
For application on electric water 
heaters, small electric ranges, grinders, 
coolers, utility tools, etc. Square D 
Co., 6060 Rivard St., Detroit, Mich. 
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RATCHET RELAY 
Developed for compact, re- 
mote and automatic control, 
this on-off ratchet relay is 
constructed for long 
trouble-free operation. 
Full-floating type armature 
rotates a four-point cam, 
making and breaking stand- 
ard contact switches. All 
metal parts are heavily cad- 
mium-plated. May be ap- 
plied to multiple conveyor 
control, simultaneous re- 
mote starting and stopping 
of a group of motors, motor 
reversing, etc. Guardian 
Electric Mts. Co., 1627 W. 
Walnut St., Chicago, Ill. 
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AND THERE ARE ALSO— 


MINIATURE BALL BEARINGS in sizes from 
5/16 to 1/8 in. outside diam. are deep 
groove full race radial type. Pri- 
marily used to provide fine mechanisms and 
precision instruments that are in continuous 
operation with the properties of accurate 
alignments, long wear and freedom from 


attention. Split Ballbearing Corp., Lebanon, 
N. H. 


SENSITIZED FOIL, available in two types. 
Characteristics of the clear type make it 
available as a fast printing substitute for an 
original drawing when duplicate originals 
are needed, and for use in producing a 
composite print showing the group detail of 
as many as six layers of foil duplicates. The 
foil is also obtainable matted on one side so 
as to take pencil and ink lines and make 
possible its use in reproducing a basic de- 
sign with changes and corrections without 
destroying or altering the original. Oczalid 
Corp., 354 Fourth Ave., New York, N. Y. 


ALUMINUM PAINT for product finishing 
as well as general painting is ready-mixed. 
lt will remain in suspension and retain its 
color and leafing qualities indefinitely. Does 
not harden in the can; is always easily agi- 
tated. On smooth surfaces a gallon of this 
paint, thinned to proper consistency, will 
cover over 750 sa. ft. Five types available 
for wood and metal product applications. 
Aluminum Industries, Inc., Cincinnati, Ohio. 


UREA FORMALDEHYDE FINISH having 
the appearance of porcelain bakes quickly to 
a tough, flexible, hard finish with a high gloss 
and adheres perfectly to metals. Will with- 
stand forming operations and high tempera- 
tures. Haynes Laboratories, Inc., Spring- 


field, Mass. 
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LOOM MOTOR 


For highly efficient operation in loom drive 
service, these units obtainable in % to 2 hp. 
sizes are particularly adaptable to special 
needs, 64 variations in assembly arrangement 
being possible. Totally enclosed design and 
triple impregnation of windings protect them 
mechanically and electrically and insure 
longer motor life. Westinghouse Electric & 


Mfg. Co., East Pittsburgh, Pa. 


HARD SURFACING POWDER for applica- 
tion with the carbon arc is a fine grained 
alloyed powder giving a smooth, dense, 
abrasion-resistant surface. Can be applied 
to light metal in a layer as thin as 0.095. 
Will give a coating with a hardness of 
approximately Rockwell 54C, the hardness 
varying somewhat depending upon the 
amount of mixture with the base metal to 
which it is applied. Develops its full hard- 
ness in the as-deposited condition, main- 
tains its hardness and resists scaling at high 
temperatures. Deposit cannot be softened 
by annealing. Lincoln Electric Co., 12818 
Coit Rd., Cleveland, Ohio. 


CLEAR FINISH for furniture requires only 
one coat, flows as easily as varnish and 
deposits a film possessing good depth of 
appearance. Designed to dry at elevated 
temperatures, this material offers finishing 
schedules ranging from 51% to 71% hours at 
150 deg. F. Gives furniture a greater re- 
tained beauty and is resistant to yellowing, 
darkening, alcohol spillage, water, scratch- 
ing, cold cracking and printing. E. |. du Pont 
de Nemours & Co., Inc., Wilmington, Del. 


SYNTHETIC BASE MATERIAL is a tough, 
mar-proof, chemical-resistant finish for use on 
all types of metal products. On smooth 
metals, one coat is sufficient, no primer being 
required. Can be applied by spraying or 
dipping and is available in a wide range of 
baking temperatures. Furnished in a variety 
of high gloss colors as well as black and 
white, and a glossy and semi-glossy clear 
finish. For castings and other rough metal 
objects, special undercoats, designed for 
air drying but which may be baked as a 
composite finish after application of the 
baking finish, are used in conjunction with 
the top coats, making the finish rust-inhibi- 
tive. Egyptian Lacquer Mfg. Co., 1270 
Sixth Ave., New York, N. Y. 
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After intensively cultivating all of the 
motor repair prospects in your own immedi- 
ate territory, is it worthwhile going farther 
afield for more business? Here is a story 
of a successful repair shop owner who 
keeps in close touch with potential cus- 
tomers in five states and profits accordingly’ 


HREE important elements enter into the securing 
of electric motor repair jobs: price, time and qual- 
ity. Too often, I find, the potential customer con- 

siders these elements in just that order. Thus, if he is 
in our Own immediate territory we may have a hard 
time convincing him that the additional quality of our 
work is worth the necessary price differential or if we 
were dealing with a potential customer outside of out 
own territory, we would have the additional handicap 
of extra time needed for transporting his motor to and 
from our shop to balance against the advantages of a 
first class job. Why should a motor have to be sent 
out of town for repair anyway? Isn’t it almost a stand- 
ard type of job that could be done equally well by any 
average shop which might be nearby? 

We could anticipate these points arising as we de- 
bated the pros and cons of extending our territory be- 
yond Springfield. There was one outstanding factor 
in our favor, however, and that was the character of 
the work to be done. Many of the plants in this out- 
lying territory were machine tool manufacturers, textile 
mills, carpet factories with special motor hazard prob- 
lems of acid, metal dust, moisture, etc. The tougher 
the job to be done, the better were our chances of 
getting it—even at considerable distance. Our experi- 
ence with local customers had shown that we were giv- 
ing them a type of repair job they had to have for the 
type of work their motors were doing. 

For several years we had been talking about a rather 
special form of coil and slot assembly which we have 
called “Super-Cell” insulation. Customers in our own 
immediate territory were sold on the idea. Actually it 
was a relatively simple one which provided amazingly 
effective results. 

Years ago, when I first started out in the motor 
repair business, I suppose I had the same difficulties 
and disappointments as many others have experienced. 
Some of the motors which we repaired in a conven- 
tional first class manner broke down under severe duty 
in a surprisingly short time. Although our customers 
did not complain, because our jobs lasted as long as 
their new motors had, I was not satisfied. 

One day as I was examining several motors that had 
come in for repair the number of cases where break- 
downs had occurred close to slot ends struck me as sig- 
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How Engineering Expanded 
Our Repair Business 


nificant. Perhaps this was a coincidence for a par- 
ticular batch of motors but just possibly it might be a 
running characteristic. Further observation and ques- 
tioning convinced me that the majority of failures 
which we had to deal with in our shop were of this type. 

Here at the end of each slot was a vulnerable part of 
the motor windings. If any abrasion occurred, it was 
likely to be right there. If moisture got into the wind- 
ings it was at this point and when metal dust was 
sucked or blown into the motor it seemed to concen- 
trate around these slot ends. What could we do to 
correct this condition? Well, obviously, we couldn't do 
much to eliminate the moisture, oil and metal dust but 
we could put extra protection at these vulnerable points 
to guard against breakdown. 


WHAT MAKES SUPER CELL INSULATION 


N‘ JT only did we do this—but we revised our entire 
method of slot insulation. Thus, we began using a 
tough fibre reinforced at the ends with adhesive tape to 
rest on the bottom of the slot for mechanical strength, 
a high grade of varnished cambric cloth for electrical 
insulation came next and then a piece of heavy fish 
paper for additional mechanical and electrical protec- 
tion. At the end of each slot was a husky four ply 
insulation. Then to complete the job we used a vul- 


BY JOHN B. TUFTS 
PRESIDENT 
ELECTRIC MOTOR REPAIR CO., 
SPRINGFIELD, MASS. 
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metals to machine. 


extruded and welded. 
standard and special extruded shapes. 





A BREATH—THAT’S ALL the pressure 
needed to lift the DOWMETAL* disc that 
puts this valve to work controlling gas flow. 


Manufactured by The Bryant Heater Com- 
pany and designed to automatically control 
gas heating equipment, this diaphragm 
valve opens by gas pressure and closes by 
gravity. The DOWMETAL disc attached to 
the diaphragm is extremely light, thus as- 
suring rapid positive operation of the valve. 

In scores of other products—some of 
them like your own—DOWMETAL’S extreme 
lightness is lifting the penalty of useless 
weight. For with a third more lightness 
than aluminum, it combines one of the 
highest strength-weight ratios of any struc- 
tural alloy. 
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DOWMETAL is strong, tough, durable, and the easiest of all 


It can be sand cast, permanent mold and die cast, forged, 
It is available in sheet, strip, plate, 
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Explore the possibilities that DOW- 
METAL’S lightness offers in your products. 
See how it can stimulate their sales appeal 
by making them easier to use. Or how, in 
moving or reciprocating machine parts, it 
can smooth out vibration, lower power costs 
and speed up an operating cycle. 

To make these profitable discoveries, 
simply send for a copy of the illustrated 
DOWMETAL booklet, ‘“Industry’s Lightest 
Structural Metal.’”’ Do it today. 


THE DOW CHEMICAL COMPANY 
1660 EAST MAIN STREET 
MIDLAND, Dowmetal Division, MICHIGAN 
Branch Sales Offices: 30 Rockefeller Plaza, New York City; 


Second and Madison Streets, St. Louis; Field Building, Chicago; 
9 Main Street, San Francisco; 4151 Bandini Blvd., Los Angeles. 


Visit Exhibits of The Dow Chemical Company and its Great Western Electro-Chemical Company Division at 
the Golden Gate International Exposition 
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MAGNESIUM 


INDUSTRY’S LIGHTEST STRUCTURAL METAL 


*Trade Mark Reg. lt 


ALLOYS 


S. Pat. Off. 
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canized fibre wedge that is curved in shape and fits 
into the top of the slot in such a way that it overlaps 
the slot paper-cambric-fibre-tape combination and also 
projects slightly beyond the slot edges as well. In effect 
a separate enclosing cell is formed in each slot and 
from this came the phrase “Super Cell” insulation. 
Well, of course, the men in the shop laughed at the 
idea of using this type of slot insulation and the “Super 
Cell” slogan sounded a little high toned—at first. But 
it soon proved its worth when motors that had broken 
down under severe service conditions in two or three 
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months went back on the job from our shop to deliver 
two or three years satisfactory service. I may say 
that this special type of slot insulation is not the 
only feature of our repair jobs. All coils are half 
lapped and taped on the ends well into each slot. We 
use an extra thick (0.015 in.) varnished cambric cloth 
between phases and we give these motors four coats of 
clear baking varnish with interspersed baking periods, 
for regular jobs and five or sometimes six for excep- 
tionally hazardous locations. 

Thus, we felt we were doing an outstanding job; we 
knew our local customers were convinced of this and 
we anticipated that it would be an effective selling argu- 
ment for customers in outlying territories. 

There was another factor, however, which also need- 
ed consideration and that was the necessity for keeping 
in more or less close touch with out-of-town customers, 
particularly during the intervals between jobs, when 
they might be apt to forget us. It seemed clearly 
evident that a sales force would be necessary and 
furthermore it would have to consist of men who could 
discuss motor and control problems intelligently and 
suggest specific changes and additions to existing equip- 
ment for we had new products to sell as well as a repair 
service and both were important. 

Many manufacturing companies use graduate engi- 
neers on their sales force due to the highly technical 
character of the product sold and the need for an engi- 
neered installation. 
like a good idea for our company, too, and in actuality 


st 


\s I thought it over, that seemed 


worked out very well. 
Three young electrical engineers cover western Mas- 
sachusetts, northern Connecticut and Rhode Island and 


A HERE the slot lining failed. 

* Curved instead of flat 
wedges or top sticks would have 
provided greater protection. B. 
Another breakdown close to slot 
edge due to insulation failure. 


southern Vermont and 
New Hampshire. These 
men get around to see 
each potential and regu- 
lar customer about every 
two months. Naturally, 
we have to maintain a 
pretty complete list of 
these companies with the 
name of the person we 
should contact together 
with his correct title. | 
am convinced of the great 
importance of this ap- 
parently minor item. Many a good customer has been 
lost because of a misspelled name or the use of an old 
title after a promotion had occurred. So we keep work- 
ing on these lists all the time and the salesmen are con- 
stantly reporting back on the names of new companies 
and personnel changes in old ones. Each salesman car- 
ries with him a looseleaf book of a type where the 
names on a group of small overlapping sheets are 
simultaneously visible. These names are, for conveni- 
ence, arranged by towns and cities and serve as a basis 
for planning the salesmen’s trips. On new names a 
report is made after each call as to whether future calls 
and advertising material are warranted. 


TELLING OUR STORY 


EW customers are approached first by mail with a 
folder outlining our method of “Super Cell” in- 
sulation repairing and sometimes by a small card which 
introduces the salesman who will call shortly. When 
our salesman does call he has with him what I call our 
“Dr. Jekyll-Mr. Hyde” demonstration unit. It is noth- 


To convince 
customers of 
the superiority 
of the four ply 
slot insulation 
and coil taping 
over conven- 
tional job each 
salesman carries 
this 14 hp. sta- 
tor as a demon- 
stration unit to 
show a com- 
parison of the 
two. Note 
two types of 
slot insulation 
at bottom and 
top. The bottom 
is the “Super- 
Cell” with cur- 
ved slot stick. 
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A *Small Lot’? Metal Stamping Service 
WITHOUT PROHIBITIVE DIE COSTS 


**Die cut stampings in small lots at a small cost” 
briefly describes the advantages of this service. 


No matter how limited your requirements may be 

even if less than 1()0—your needs can be met 
quickly, accurately and economically, with lowest 
possible die cost. 


Our die stamping service does not require the 


usual expenditure in time and money for stamping 
dies. Stampings in small lots for which costs 


would ordinarily be prohibitive, can be had by our 
perfected method at a surprisingly low figure. 


Stampings can be made from practically any 
material in almost any size or shape up to a thick- 
ness of 14”. All working tolerances are rigidly 
adhered to assuring accuracy and uniform dupli- 
cation throughout the entire lot. 


Write today for complete information. 


This Service Can Be Used Advantageously in the Development and Manufacture of 
Electrical Stamped Parts 


DAYTON ROGERS MANUFACTURING CO. 


Minneapolis. Minnesota 


NEW YORK CITY 
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CHICAGO 




























































ing more than the stator of a 4% horsepower motor, one 
half of the slots being wound in a conventional fashion 
and the remainder being wound with “Super-Cell” in- 
sulation. Also there is one slot with just the conven- 
tional insulating materials in it—no coil—and another 
with our standard four-ply insulation and curved slot 
stick. Here in convenient, compact form is something 
the salesman can take right to the potential customer 
and show him exactly how our type of work stacks up 
against the average run-of-the-mill job. You would 
be surprised, I am sure, at the great difference this unit 
has made in the effectiveness of our sales arguments. 
Placing this tangible evidence right before our pros- 
pect’s eyes and hands is far more convincing than a 
fifteen minute talk backed up with pictures as special 
repair jobs of interest come into the shop. 

Not that we don’t use the latter also! We do—in 
what I believe is a most effective presentation. A loose 
leaf binder filled with 8 in. by 10 in. cloth backed photo- 
graphs is carried by each salesman. These photo- 
graphs depict many of the jobs that have come into 
our shop. They clearly show faults in the insulation 
of new motors and motors that have been repaired 
elsewhere and how these faults have resulted in failures 
and serious damage. They show the way in which our 
insulating material is used and pictures of the finished 
jobs. New pictures are added to these demonstration 
books from time to time. 

But we don’t entirely rely on the personal contacts 
of our salesmen to keep our company’s name in a pros- 
pect’s mind for that emergency occasion when a motor 
breaks down and service is required. We are constant- 
ly sending out advertising material in the nature of 
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HOWING (A) four insulation ele- 

ments used in the slots. 1. Fibre 
reinforced at ends with tape, 2. Var- 
nished cambric cloth. 3. Fish paper and 
4. curved fibre slot wedge. B. Showing 
adhesive tape reinforced fibre, varnished 
cambric and fish paper as placed in the 
slot. C. Showing all coils taped well 
into slots, curved slot sticks in place. 


small envelope “stuffers” or four page 8% by 11 inch 
broadsides. The most recent of the latter bears the 
title “Super-Cell Insulation.” On one inside page are 
a half dozen pictures of motors that “Got Licked” on 
the job. On the facing page is a diagrammatic sketch 
highlighting our four-dip varnish treatment, a tabula- 
tion showing the features of our insulating procedure 
and pictures of a job in process and one that has been 
completed. On the back page we emphasize the point 
that we have constantly maintained only one standard 
of quality in all our repair work. Shown on this page 
are pictures of motors which have been rewound by us 
for water hazard, acid hazard, heat hazard, oil and coke 
dust hazard and oil and metal dust hazard. I have 
found it economical to print three thousand of the com- 
plete four page folder and three thousand of the two 
inside pages only, using our letterhead on the front 
outside page so that this piece can do double duty. In 
all of our advertising material we try to create an im- 
pression of an active up-to-date concern whose work is 
of the highest standard. Of course this is particularly 
important in our first contact with out-of-town cus- 
tomers who may have no other tangible factors to 
judge us by. 


SPECIAL SERVICES COUNT 


LD customers have had experience with the quality 

of our work and many times their repair jobs come 
in automatically and without question as to price. Our 
field representative here acts more as an engineering 
advisor who checks up on the operation of each repaired 
motor after it gets back into service and makes sure 
that no further difficulties are being encountered. Our 
man may be called in where a dif- 
ferent size motor is needed or a 
change in drive or control. Our en- 
gineer is right on the spot to look 
over the installation and, where re- 
quested, to make suitable recom- 
mendations for new equipment. Or 
if serious trouble occurs he can often- 
times be of considerable assistance in 
expediting repairs and replacements. 

(Continued on p. 82) 
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ELECTRICAL MANUFACTURING 


The cost of a ton of electrical steel in your stock room 
doesn’t mean a thing. You have to turn it into laminations 
—and its the final cost of laminations per unit of your 
product that counts. 

Republic coiled silicon strip steel costs more per ton than 
sheets of equivalent grade—but the final cost of laminations 
per motor or transformer or generator is so much less that 
the savings effected are well worth your consideration. 

One motor manufacturer showed an actual saving of $8.18 
per ton of steel used. What saving you can make can be 
determined by a study. We'll be glad to tell you the saving 
that this coiled silicon steel strip with all coil set removed, 
and with the light tenacious scale and high electrical prop- 
erties, can bring to your operations. Just write. 


REPUBLIC STEEL CORPORATION 
General Offices: Cleveland, Ohio 


BERGER MANUFACTURING DIVISION + TRUSCON STEEL COMPANY + UNION DRAWN STEEL DIVISION 
STEEL AND TUBES, INC. © NILES STEEL PRODUCTS DIVISION 


COILED STRIP AND SHEETS IN FIVE GRADES 


Armature, electrical, special motor, special dynamo and transformer. 
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BETTER PACKAGING 




























































designated parts and provide a firm bracing against the 
carton walls. Interior supports may be required in 
order that larger cartons may be safely stacked in tall 
piles at distributing points. . 
Special protection can be given to fragile parts with 
pads of crepe cellulose wadding and this material 
has largely supplanted older shock-proofing methods 
especially where appearance and touch are important 
factors. If a “cushion” is believed necessary, shredded 


+ 


paper is more favored than excelsior because it creates 


less muss when the package is finally opened by the 
ultimate consumer. Waste paper and old newspapers 
can be turned into shredded packing material quickly 
and economically with one of the compact shredding 
machines now available. An incidental advantage of 
these machines is their elimination of fire hazard, in 
that no supply of packing material need be kept on 
hand, each day’s requirements being prepared from 

previously-baled and safely-stored scrap. 
But new packing methods are constantly being de- 
in the 


the ne- 


vised. When cathode ray tubes, particularl 


larger sizes for television receivers, presente 


y 
g | 
cessity for careful cushioning, old plans were discarded. 
One, two or three support trays (depending on the size 
of the tube) now prevent unnecessary jarring. These 
trays fit snugly to carton sides, have a large center 
cutout area across which four canvas tapes run at right 
angles. The tube goes into the space between the four 
tapes and the tray is pushed up until the fit is snug. 
Other support trays are then adjusted. 

ven this care was not considered sufficient. Project- 
ino wooden cleats are fastened to the outside bottom of 
the carton and a carrier handle is at the top—thus 
mechanically encouraging careful handling in transit 

| | 


and making it difficult to rest the carton in other than 


] 


upright position. 





ROTECTION of finish. White tissue paper- Kin —s 
backed 3-ply crepe wadding protects high a 
chromium finish of this electric iron. 


Regular rechecking of carton suitablity is an advan- 
tageous procedure that may disclose possible economies. 
As an example, a substantial saving was recently made 
by Anaconda Wire & Cable Company in reducing the 
size of shipping cartons used for certain types of wire 
from 17% in. sq. to 13 in. sq. The result was a smaller, 
more easily handled carton requiring 40 per cent less 
board in its construction. The original size had been 
determined by the minimum diameter of the eye on 
which the wire could be wound without cracking the 
insulation. Now improved construction of the product 
permits a smaller diameter without impairment of prod- 
uct life or service. 

While it is naturally preferable that electrical mer- 
chandise be packaged in completely-assembled ready-to- 
use form, there are often some parts that must be 
separately packed. On the other hand, economies may 
be gained in the use of a smaller carton by disassembly 
of some parts or knock down shipment. There is no 
general rule. Design of the individual device frequently 
dictates its method of packing as related thereto. 

Special corrugated board 
is available for cartons 
whose contents must be pro- 
tected against atmospheric 
moisture. This board con- 
tains a laver of asphaltum 
between kraft paper, on 
either one or both sides of 
the board. The asphaltum is 
refined to remove all traces 

(Continued on p. 72) 


MPROVEMENTS in design. A. 

in 1938 wooden inside cleats 
were used at top and bottom of 
refrigerator crate. Two front 
fiberboard pads have now elimin- 
ated these. B. Cellulose wadding 
was added to this year’s packing 
process to protect inside finish. 


ELECTRICAL MANUFACTURING 



























4 


4 Reasons Why 
YOU CAN DEPEND ON 
PARKER-KALON PRODUCTS 


Unexcelled Laboratory Facili- 


ties ... The Parker-Kalon Labora- 
tory which controls and maintains the 
high standard of quality for which 
Parker-Kalon Screws are so widely 


recognized, represents an investment of 
over $250,000. 


ag 


Specialized Production 
Equipment «+e (including the 
Parker-Kalon Hardening furnaces illus- 
trated) is required to produce Parker- 
Kalon Self-tapping Screws and to 
maintain their uniformly high quality. 
The Parker-Kalon plant is famed as 
the most up-to-the-minute plant in the 
industry, with a capacity of 8,000,000 
Screws per day. 


9 


Free Engineering Service .. . 
To assist designers and production men 
n obtaining better fastenings at lower 
ost, Parker-Kalon Assembly Engineers 
ere available throughout the country. 
heir services are free to users of Parker- 
<alon Self-tapping Screws as well as to 
hose who wish to investigate the time- 
nd-labor-saving possibilities of these 
Screws, 


/vailable Everywhere ... No 


matter where your oo is located there 
i: a reputable supply house distributing 













“When it comes to passing specs 


PARKER-KALON 
always gets my nS 


Say thousands of Chief Inspectors who 
EEL Self- tapping Screw Fastenings 





(Radio Chassis EMERSON RADIO Model CG) 
66 EDUTuthis fact down from one who has checked and passed thousands of 
fastenings made with Self-tapping Screws . . . ‘just as good’ screws 
are a poor substitute for the genuine article. Experience proved to us long 
ago that genuine Parker-Kalon Self-tapping Screws can be depended upon 
to meet our rigid specifications. That is why we have no delays caused by 
stripped threads or broken heads. As for rejections due to faulty fastenings 


. . . they are a thing of the past. Our production is smoother,—and my 
job is easier.” 


That, in a nutshell, is how the entire metal working industry feels about Parker- 
Kalon Quality. And why shouldn’t this be the case? Back of every Parker-Kalon 
Screw are over 25 years of experience, modern equipment and methods, plus 
unexcelled laboratory resources without counterpart in the industry. For these 
reasons, in more than 50,000 plants where Self-tapping Screws are used, the speci- 
fications call for genuine Parker-Kalon. 


PARKER-KALON CORPORATION, Dept. E, 199 VARICK STREET, NEW YORK, N. Y. 


TYPE “Z”* "Vg HEX CAP 
* Available with Slotted Heads and Phillips Recessed Heads 


Sold Through Recognized Distributors Everywhere 


PARKER-KALON 


RY ert 


Bodine Elec. Co. 


(Frames interchangeable) 





Crocker-Wheeler 
Elec. Mfg. Co. 


Delco Appliance Div., 
G. M. Sales Corp. 


switches built-in) 





MOTOR SPECIFICATIONS 


for designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 


Alternating current motors are identified in the “Current” column, by the following key: 


POLYPHASE INDUCTION MOTORS 
12—Squirrel Cage 


SINGLE PHASE MOTORS 


2—Split-phase 


3—Resistance-start 


4—Reactor-start 
5—Capacitor-start 


6—Capacitor (condenser) 


7—Series 
8—Repulsion 


9—Compensated repulsion 
10—Repulsion-start induction 
11—Repulsion induction 


VOLTAGE . . . Manufacturers furnish standard volte 
MOUNTING . . . All manufacturers supply horizontal 





MOTOR 
MANUFACTURER 


For complete ad- 
dresses of com- 
panies listed refer 
to ‘“*Motors,”’ in 
Classified Index 
section of thisissue 





Alliance Mfg. Co. 


Delco Products Div., 


Electric Specialty Co. 


‘Fairbanks, Morse & Co. 


General Electric Co. 
















| Integral (1 to 7%) 


| Fractional 


| Over 7% 
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CURRENT 


A. C. (See Key) 
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a—Normal torque, normal starting current. 
b—Normal torque, low starting current. 
c—High torque, low starting current. 


e—Low starting torque, normal starting current. 


motors (110-220, etc.) only 


mounted motors only, unless a 
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f—Low starting torque, low starting current. 
13—Wound rotor (slip ring) 


14—Hisgh cycle 
15—Synchronous 
16—Shaded pole 


SPECIAL PURPOSE MOTORS 


17—Two-power motors 
18—Torque motors (reversing-duty cycle) 





unless also indicated in “Low Voltage’ column. 
© indicated as makers of vertically mounted ones. 









| Pipe Ventilated 
“x ™ | x * x | Vertical (See Note) 
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Tapered, Special Arbor 


Extension or Double 
Shaftless 


Cradle or Resilient 
Speed reducer 
| Centrifugal Switch 


| Governor Control 


| Bracket 
| Thermostat 


| Flange 
| Brake 
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(Continued on p. 70) 
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| Thermostat 
| Centrifugal Switch 
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Safety for the passengers demands a fool-proof, de- 
pendable limit and safety switch combination. On the 
Type EKJ Peerless Door Operator this has been ac- 
complished with the aid of General Electric KON-NEC- 
TORS, as illustrated above. After millions of makes and 
breaks, users have the assurance of continuing, un- 
failing operation. 

Users have reported in excess of 158,000,000 con- 
tacts without any sign of trouble. Such service is to be 
expected of KON-NEC-TORS. They are fool-proof and 


wear-proof...require no maintenance...are easily 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 


AUGUST 1939 


POSITIVE AUTOMATIC OPENING ano CLOSING 


Aclose up of the switch used 
in the Type EK] Automatic 
Elevator Door Operator. 
The KON-NEC-TOR assures 
faultless operation. 


WITH THE AID OF 


KON-NEC-TORS 


fitted to use where the utmost reliable quiet operation 
or long life are required. Clean make and break is 
always assured. Corrosive fumes or moisture cannot 
harm these switches ever. 

There is a KON-NEC-TOR of the right type and ca- 
pacity for practically every need. » » » Write for a copy 
of Bulletin 603. It gives complete specifications and 


description. General Elec- 


tric Vapor Lamp Company, | : Bi — 
aT 4 : 
887 Adams St., Hoboken, ! \-N “| - | 
: ‘ 
New Jersey. ; THE SEMPLE, MODERN 
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HORSE- 
POWER 


in 
Index 
this 
A. 
Co. 


of 





**Motors”’, 


Classified 


For complete ad- 
section 


dresses of com- 
panies listed refer 


to 
(Wool yarn for bearings) 


MOTOR 
MANUFACTURER 
Signal Elec. Mfg. Co. 
Star Elec. Motor Co. 
Victor Elec. Prods., Inc. 
Wagner Elec. Corp. 
Westinghouse Elec. & 


Smith Corp., F. 
Speedway Mfg. 
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A. C.; reversing switch on 


(Automatic start switch on 
DG. 


(Two-power & reversing 


Hansen Mfg. Co. 
Haydon Mfg. Co. 
Holtzer-Cabot Elec. Co. 
Janette Mfg. Co. 

(Wool yarn for bearings) 
Kendrick & Davis Co. 
(Reversing switch built-in) 
Kingston-Conley El. Co. 
switches built-in) 

Leland Electric Co. 
Master Elec. Co. 

Ohio Elec. Mfg. Co. 
Peerless Elec. Co. 



















WHEN IT'S AN S&KF-EQUIPPED MOTOR 


IT REEPS GOING 


@ BUILT BY 
ial os WAGNER ELECTRIC CORP. 





The best motor in the world will not run at a profit to its 
user if its bearings run up maintenance costs. A bearing 
breakdown often means a shutdown, and every shutdown 
increases production costs . . . reduces plant efficiency. 


Because this totally-enclosed fan-cooled Type CP Motor is 
ERLS-equipped, it keeps going. SiiSiP Bearings hold 
the original air gap throughout motor life, save 10% to 
25% on motor overall space, and keep down maintenance 
and lubrication costs. Your nearest S{S/FP’ representative 
will be glad to provide you with information relating to 
types, sizes, prices, etc. See him, or write direct. 4414 


SUES INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA. 


THE BEARINGS ARE 





BALL & ROLLER 
BEARINGS 
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ECONOMY WITHOUT 
“STINTING” QUALITY 


@ A difficult combination, yet 
it does happen here! Brandy- 
wine fibre is the all-rag insulat- 
ing material that assures budget 
control and service longevity. 
Its all-rag structure permits 
absolute precision and uniform- 
ity in tapping, threading, drill- 
ing or forming, whether the 
quantity is one hundred or one 
million. 






























If you have facilities for your 
own fabricating, Brandywine 
fibre tubing is available by the 
foot or standard lengths. Write 
today for samples and quota- 
tions; there is no obligation. 


BRANDYWINE FIBRE 
PRODUCTS COMPANY 


1402 Walnut St. Wilmington, De!a. 





BETTER PACKAGING 


(Continued from p. 66) 


of oil and odor, and acts as effective moisture-proofing. 
The finished carton looks identical with those that do 
not have this feature. 

This brings up the fact that most fiberboard cartons 
do look alike, yet there may be a difference of as much 
as 50 per cent between quotations from various sources. 
Not only is there little visual difference between various 
grades of board, but some suppliers add dye to chip- 
board to make it look like kraft board. The most prac- 
tical test that an inexperienced carton buyer can make 
is to tear the complete board, then separate it into plies 
and tear each ply separately. A good idea of compara- 
tive toughness may be obtained from the resistance to 
tearing. 

As has been pointed out, the wood-reinforced fiber- 
board box is being extensively used for safe shipment 
of heavy and bulky goods. When the wooden pieces 
are on the outside, the visual effect is of a crate with 
panel sides, although far less lumber is used than would 
be needed for a crate. In many instances the reinforc- 
ing lumber can be on the inside of the carton, making 
a neater package. 

There are two packing methods for these cartons: 
pressure type and suspension type. The pressure 


OlLo design. 


Smart  pack- 
age design for oil 
burner and con- 
trol of few years 
ago. Today this 
type of unit is 
shipped on wood- 

en skids. 





COMBINATION package. Where separate units may be either 

shipped individually or as part of a set a shipping carton is 
needed, as for this toy locomotive. Lightweight container is 
used for parts which are always included in set combination. 
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WESTON RELAYS 


SENSITIVE 
RELAYS 
(Model 30) 


SENSITIVE 
RELAYS 
(Model 534) 


TIME 
DELAY 
RELAYS 
(Model 613) 


SENSITIVE 
INDICATING 
RELAYS 
(Model 730) 


POWER 
RELAYS 
(Mode! 630) 


AUGUST 1939 


000002 ampere 


OTHER 


Permanent magnet, movable coil operation 
... for circuits up to 200 milliamperes, 6 volts, 
DC...in types for “high-low” voltage (or cur- 
rent) control, and for regulation of voltage 
(or current) within 1%. Also “microampere” 
type, operating from high-side to low-side at 
a minimum differential of 15 microamperes. 


Compact, permanent magnet, movable coil 
operation... for circuits up to 200 milliam- 
peres, 6 volts, DC...for surface or flush 
mounting in current relay, voltage relay or 
“microampere” types. 


Compensated bi-metal operation ... single or 
double circuit... provides time delay of 15 
seconds to 1 minute between initial impulse 
and operation...handles up to 25 watts at 
110-volts output. 


Designed specifically for alarm circuit use 
where current is normally held at 2 milliam- 
peres...standard model serves as indicator 
over 0-4 milliampere range, with contacts at 
1 and 3 milliamperes...compact and inex- 
pensive. 


Electro-magnetic type with one to four mer- 
cury switch contacts ... designed particularly 
for use with sensitive relays to supply output 
energy up to 1000 watts... operate on 6 volts 
DC, or from transformer rectifier unit. 





... for this ultra-sensitive 
WESTON relay 


WESTON Model 705 Sensitrol 


The most sensitive direct acting relay known handling 
5 watts at 110 volts on its magnetic contacts... operates 
direct from photocells, thermocouples, resistance bulbs 
and electronic circuits ... fixed or adjustable contacts 
... provides positive control at energy levels as low as 1 
millivolt or 2 microamperes . . . made in hand reset and 
solenoid reset types. 





Even though there is only a bare 2 microamperes of 
energy available, WESTON Sensitrol Relays, with 
indicating scales, can put it to work as a means of 
positive control. Similarly, if high speed high output 
or some other critical element is the limiting factor, 
there are other WESTON relays which exactly meet 
each requirement. » » » Whether your problem in- 
volves the application of sensitive relays to new 
products, or for existing circuits, the same WESTON 
engineers responsible for the widespread use of such 
relays as a means of dependable and flexible electri- 
cal control, are still at your service. Their counsel 
may bring to light many new possibilities. Feel free 
to call on them for assistance, or, write for the 
WESTON Relay Catalog. Weston Electrical Instru- 
ment Corp., 582 Frelinghuysen Ave., Newark, N. J. 


WESTON 


Ustrumenls 


73 














type pack utilizes corner pads and cushions of corru- 
gated board at strategic points, with a limited dead-air 
cushion. The suspension type pack is based on a 
wooden framework to which the back of the merchan- 
dise is nailed or screwed. There is a substantial air 
cushion on all sides of the packed piece. Motors, ma- 
chines and similar heavy items are being fastened to 
wooden skid bases and secured in position with metal 
strapping. Some shippers find that this alone is a sat- 
isfactory package, eliminating all crating cost and labor ; 
but others add a carton top, with or without wood rein- 
forcement, as a protection against dust and dirt. 

Axiomatically, good packaging is not an expense. It 
saves money for the manufacturer by reducing claims 
and transit breakage. It saves money for the dealer 
and distributor by cutting transportation costs and re- 
ducing handling expense. It creates goodwill with the 
consumer, who cannot fail to be impressed by neatly 
packed merchandise that reaches him in factory-perfect 
condition, 

Among those companies active in the field of pack- 
aging and including those which have cooperated with 
us in making available specific data and illustrations 
are: Container Testing Laboratories, Robert Gair, Gay- 
lord Container, Hinde & Dauch Paper and Kimberly 
& Clark. Acknowledgment is also made of experience 
data and illustrations contributed by Anaconda Wire 
& Cable and Westinghouse Electric & Manufacturing. 


BEARINGS AFFECT MOTORS 


(Continued from p. 44) 





ing is used. This has a retaining ring that holds about 
two thirds the number of balls in a maximum ball type 
bearing of comparable size. The sides of the groove in 
the raceways provide the bearing surface needed to take 
moderate end thrusts. 

When a motor is to be installed vertically and a 
severe thrust load is anticipated, a specially designed 
ball bearing is needed at the top end of the motor shaft 
to carry the vertical load, while a deep groove type can 
be used at the bottom. Sometimes a combination of 
ball and roller bearings is used for this type of appli- 
cation. 

Very small fractional hp. motors or motors of the 
selsyn type used for remote control and indication can 
be equipped with an extra light series type of ball 
bearing which is extremely compact and small in size. 

For products manufactured in large quantities and 
assembled on two separate production lines, a separable 
type of ball bearing may offer definite advantages. 

Ball bearings with felt seals to prevent the escape of 
grease find suitable application in vacuum cleaners, light 
grinders (where abrasive dust must be kept out of the 
bearing), etc., while types with metal covers are also 
utilized extensively. In many instances felt seals ob- 
viate the necessity for providing end closure caps with 
consequent need for machining outer face of housing 
and drilling and tapping for screws. Leather and com- 
position materials are also used for end seals. 

Designed for use in vacuum cleaners but also offering 
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advantages for other applications is a special bearing 


































































ve! 
stat 
wil 


bt 








































lan- 




















air 
ma- 
1 to 
etal 
Sat- 
bor : 
‘ein- 
It 
ims 
aler 
| F¥C- 
the 
-atly 
fect 
ack- 
with 
iC ms 
ay- 
erly 
ence 
Vire 
ring. 
) 
be ut 
type e a $s 
- per 
1} Most cracins F il- a- : 
oe winERAL, wih som wins sor cen \ iS rrul fs cakes in new 
take at ahi aysicalld. 2" come re at pet \bane rases sth ease a 
miner. >? yet : . . 
aoe rift, nev mineral 7 €- cin P ma 
0 ets treated cranspare® with atk nent tra % of Jong fi are t a 5 
id a vp dust, jose 2 e re) 100 /O th rransP nd produce 
0p on ite 128° —_ 7 cracing imple * ints. PS 
shaft pure wot ai © at shatPp pluep* t 
P _ojid develoPs ause Alba yalities 
n ot s nthetic 2 Albanene : all of these 4 
ppli- y jaboratorie®” it pill retain 
K&E wax free definitely’ ing 
; the y uns is ol {r ally me in +m rove rach 
BLE ott, < ers created sic T «his wing, 
| can ver pedizes easily. Fre ancid and hemic y yello our Oo ara 
s e, % 7 
ball with vege ou befopagve oN” Fe will 10 oxidiZ& rans” pape* oe tee dealet> 
; arcie,© 
size. - er b ttle © ose poard- Ask  hesgash a bro 
wW\\ Wht I! / e f - crate 
: \ P becom ur ara or an iikus 7 
and ‘ Z : age: write of king 
rabl Z arency W? 6 ainst the of enerous ae 
« e 
P e ected a chure and ag 
‘ \ le 
ye of £ t samp a 
° e _ 1867 
light ’ seer ‘ el & £ sER co- 
f the + wa KEUFF aK - poBoKen: n.3- qwinent 
also A is 2, : ew VORT  ancisce * pereot * ™ 
a ans solid, oe froically } rt oat 
‘ 3 physical’ as new sta eis flected 
. -aus ane 4aize- 
— entizing * Be es will oan a jose 
ising by hare als become rt 
com- tumnsparency” 
ering = ee | i 
aring sen -~ 


RING 















































Pioneer Molders 
to the 
Electrical 
Industry 


SERVICE 


Covering complete line of COLD MOLDED 
high heat resisting insulation 


PHENOLICS UREAS 
CELLULOSE ACETATE 
American Insulator 


| Corporation 
New Freedom, Pa. 





Precision manufac- 
tured to your specific 
voltage, frequency, 
speed, and torque re- 
quirements in diversi- 
fied speeds from 3 
R.P.S. to 1 R.P.H. 


These hysteresis shaded-pole type synchronous 
motors are particularly adaptable for industrial clocks, 
time switches, recording instruments, etc. They are 
available in the same size units for different speeds. 
Compact and easily mounted, with enclosed coils 
and oil-sealed gear trains. Output shafts have two 


bearings. 


For performance specify HAYDON. 
HAYDON MANUFACTURING CO., INC. 


Forestville, Connecticut 





cup which can be set into the motor housing with ma- 
clune screws. Use of these cups eliminates the neces- 
sity for careful machining of castings to provide close 
bearing fit. Separable type ball bearings are mounted 
in these cups which when packed with grease, permit 
operation for several years without attention. 

Aside from this particular application, the advantage 
of the separable type of ball bearing is that it can be 
readily taken down and all parts removed for inspection 
and cleaning. Both inner and outer rings can be inde- 
pendently mounted before assembly. 


ROLLER BEARINGS TAKE HEAVY LOADS 


NOTHER type of anti-friction bearing has rollers 

instead of balls and is particularly suitable where a 
heavy load carrying capacity is called for as in large, 
mill type motors. Although they are not as compact 
longitudinally as the ball bearing and provide somewhat 
more frictional resistance they do offer similar ad- 
vantages combined with a somewhat greater load carry- 
ing capacity in comparable sizes. 

For ordinary service, a type without lips or shoulders 
on the inside of the outer raceway is generally satis- 
factory. Because the rollers are free to move across 
the face of the outer raceway, endwise movement of 
the armature is permitted. 

Where space limitations or other design factors pre- 
clude the use of the standard type, a one or two lipped 
design is commonly utilized. These lips are ordinarily 
not designed to carry end thrust loads greater than 


HOWING con- 
struction of a 
typical straight 
seated sleeve bear- 
ing for bracket bear- 
ing motors. Note 
ball closed open- 
ings to both ring 
chambers. 





Allis-Chaimers 


would be necessary for shaft locations. Their radial 
load capacity is less than the standard type, however, 
because fewer rollers can be incorporated in them. 
With heavy thrust loads special tapered designs pro- 
vide the necessary endwise bearing surface and solve 
he problem satisfactorily. One such application is in 
the gear type motor. 


+ 
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Among those organizations active in the field of 
sleeve bearings, self-lubricating bearings, ball bearings 
and roller bearings and including those which have co- 
operated with us in making available specific data and 
illustrations are: Bearings Co. of America, Bound 
Brook Oil-Less Bearing, Bunting Brass & Bronze, Am- 
plex Div. of Chrysler, Fafnir Bearing, General Electric, 
Johnson Bronze, Keystone Carbon, New Departure 
Div. of General Motors Sales, Norma-Hoffmann, Ran- 
dall Graphite Products, SKF Industries and Timken 
Roller Bearing. 
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@ Y our merchandise, safely cushioned 
in soft, resilient KIMPAK,” will with- 
stand rough handling in transit, and 
reach your customers factory-fresh, 
undamaged, unmarred, ready for im- 
mediate sale. 

Foremost manufacturers every- 
where depend upon inexpensive 
KIMPAK to solve shipping problems. 
KIMPAK is the ideal packing mate- 
rial because it is light in weight, 
applied quickly and easily without 


waste. It is snowy-white and as clean 
as fresh linen. 


KIMPAK comes in sheets, rolls and 
pads of various thicknesses to suit 
your need. Because KIMPAK absorbs 
16 times its own weight in moisture, 
it more than meets the government 
postal regulations for an absorbent 
packing material. . . . Learn how 
KIMPAK Can save you time and money 
in the shipping room. Mail coupon 
at right for complete information. 


*Reg. U.S. Pat. Office and Foreign Countries 


KIMBERLY-CLARK CORPORATION 


NEENAH, WISCONSIN 
Sales Offices: 


2 South Michigan Avenue 


122 East 42nd Street 


510 West Sixth Street 


Chicago New York City Los Angeles 


AUGUST 1939 


AS EASY TO USE 
AS A PIECE OF 

STRING! KIMPAK* 
ENDS MUSS AND 
FUSS IN SHIPPING 
ROOM... 


1939 Portfolio 
of KIMPAK 


KIMBERLY-CLARK CORPORATION 


Neenah, Wisconsin 


Address nearest sales office: 
8S. Michigan Ave.,Chicago; 112 E.42nd St., NewYork City, 
510 W. Sixth St., Los Angeles 


Please send us the 1939 Portfolio of KIMPAK. 


Addres 


Atention of 



























A HIGHER SAFETY FACTOR ! 


Thermostatic Controls in which Chace #4700 
Thermostatic Bimetal is being used as the 
thermal responsive element, have a higher safety 
factor than generally offered. This Bimetal is 
composed of two stainless steel alloys, selected 
for their resistance to corrosion and for their 
strength, as demanded of Thermostatic Bimetals 
that must operate at high temperatures. 


For Safety pilots, Stack controls, Exhaust mani- 
fold heat controls, and similar high temper- 
ature applications, Chace #4700 Thermostatic 
Bimetal will give you that ‘‘Higher Safety 
Factor’? so necessary for uninterrupted, de- 
pendable service. 


Chart below shows comparison between #4700 
and No. 1, the best material formerly available. 
We offer engineering assistance on your problem. 
Samples and additional information sent on 
request. 


W.M. CHACE CO. 


1608 Beard Ave. 
DETROIT, MICHIGAN 


oto ok eB 3 as Elongation 
Limit p.s.i. ° » sipeeaiatetaala a : < in 2 ins. 


5 ra 


Temperature °F. 






















SILVER BRAZING ALLOYS 


(Continued from p. 52) 


phorus content and this acts as a fluxing agent. How- 
ever, the work should always be cleaned thoroughly, as 
already described. 

Heating is a step in the brazing process which de- 
serves special attention. The methods of heating are 
given in the brazing chart shown, which has_ been 
adopted by the American Welding The 
method most suitable to use depends on such factors as 
quantity of work, size of units and where work is to 
be done—in the field or shop. 

Gas brazing covers all combinations of fuels, such 
as oxy-acetylene, oxy-hydrogen, oxy-city gas, natural 
gas, butane, propane, air-acetylene and air-gas. Torch 
brazing with oxy-acetylene gas is by far the most wide- 
ly used. It gives clean, efficient heat and gases are 
easily obtainable. New multi-flame tips have speeded 
up and increased the efficiency of heating. Efficient 
torches have also been developed for the use of the 
other combinations of gases. Important points to re- 
member when heating by gas are: 

(a) Use a neutral to reducing flame 
flames. 

(b) The work must be heated above the flow point 
of the brazing alloy. 

(c) Let the heat of the parts to be joined flow the 
brazing alloy. 

(d) Avoid the direct impingement of the flame on 
the brazing alloy. 

(e) Both parts to be joined should be heated uni- 
formly. 

(f) Large surfaces should be heated well away from 
the joint. This is particularly true of copper. 

(g) When heating dissimilar metals, favor the metal 
that is the more rapid conductor of heat. 

(h) When joining different thicknesses of metal, 
favor the heavier section. 

(1) The action of the flux, when heated, is a good 


Society. 





avoid oxidizing 


Some typical joints of various kinds, illustrating 
generally satisfactory methods. 
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DRAWN AT LOW COST 
from Scovill Ingenuity 
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Many manufacturers have found that Scovill’s facilities for contract 
al, manufacturing can produce metal parts much more economically and 
advantageously than they can turn them out in their own plants. 


The photograph here shows characteristic jobs, including parts for 
electric light sockets, lipsticks, broadcasting tubes, automatic pencils, 
refrigerator drains, ash trays, air conditioning machines, bath sprays, 
dime banks, etc. 


Swiftly, economically, and with uniform high quality, these are made 
to measure and furnished either partially fabricated or mechanically 
complete. 


Scovill will be glad to discuss with you this matter of made-to-order 
manufacturing and how it may be profitably applied to your metal 
parts requirements. A letter to 65 Mill Street, Waterbury, Connecticut, 
or any Scovill office will bring you complete information. 


OV | L L, MANUFACTURING COMPANY 


WATERBURY. CONNECTICUT 








Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, 
Cincinnati, San Francisco, Los Angeles. INCANADA: 334 King Street, East, Toronto,Ontario. 
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CHEAPER THAN NATURAL MICA 
AND IT PUNCHES CLEANER 


Y-26 
HIGH HEAT MICA PLATE 


MILLIONS OF SMALL PUNCHED PIECES OF Y-26, as well as large, 
are used annually in the multitude of high heat appliances pro- 
duced for both industrial and home use. 

Y-26 is more economical than natural mica: punches cleaner, does 
not flake: is easier to handle and assemble, stands up under 
extremes of heat (1200° F. India) (1500° F. Amber), in fact has 
proved so satisfactory that it is used exclusively by many manu- 
facturers in many famous-name appliances. 

Let us send you convincing evidence that Y-26 is the answer to 
many of your insulation problems. Write today for test sheets 
stating thickness desired and size up to 31 x 34 inches. 


NEW ENGLAND MICA COMPANY incorporated 
Waltham, Massachusetts 











SEND FOR 
“FELT and LUBRICATION” 


It ntains technical information on Absorption of Oil by (a) 
S. A. E. Felts, (b) Cut Wicks, (c) Punched Wicks; Density; Wicking 


Properties of S. A. E. Felts at 0 deg. F., 76 deg. F., and 150 deg. F. 


Wicking is one of the many purposes for which Felt is ideal 





provided the proper felt is used, and the use of these data enables 
you to select the proper grade and type of felt. 
In addition to acting as an oil feeder or reservoir, felt may be 


impregnated with oil, glycerine, graphite, tallow and other sub- 


w 


tances to provide an auto-lubricating part for a variety of 


mechanical movements. 


Competent Sales Engineers as well as our Research Department 


ind Lubrication”. 


No. 6, "Felt 


American felt 
Company 


TRADE MARK 





temperature indicator, and with a little practice the heat 
in the work can be easily determined by observing it. 

Metal dip brazing is a process wherein the filler 
metal is obtained from the molten bath. For a num- 
ber of reasons, metallic brazing is confined to joining 
comparatively small work. It is effectively used to join 
light gauge wires. Crucibles may be heated by gas or 
electricity. 

Chemical bath dip brazing although used but little 
at present on electrical work, is a rapid way of heating. 
Assembled parts must be carefully supported by jigs. 
Temperature can be easily controlled and the bath pro- 
vides protection from the oxidizing effect of the atmos- 
phere. The size of bath depends upon the size and 
weight of the work, but the bath also should be large 
enough to prevent an appreciable drop in temperature 
when assembled units at lower temperature are im- 
mersed in it. 

Resistance brazing divides into two classes; one in 
which heat is generated in electrodes and transferred to 
the work by conduction and the other in which heat is 
generated by resistance of the joint members. The first 
method, often referred to as incandescent carbon brazing, 
because heat is generated in carbon electrodes, is widely 
used on electrical work. Equipment is made in sta- 
tionary and portable types. Electrodes of several types 
can be used and, as a rule the silver brazing alloy is 
preplaced in the joint. When applied to flats, this 
method gives the added advantage of heating under 
pressure. The second method is little used at present, 
but has its potentialities. 

Both resistance brazing methods provide: Rapid heat- 
ing under pressure, easy control of heat, heat is con- 
fined to a small area, pressure heating eliminates the 
need of jigs, brazing costs are comparatively low and 
equipment of portable type makes this method satis- 
factory for field or shop. 

Furnace brazing is an effective way of heating a 
wide variety of parts that are to be brazed with silver 
alloys. Many standard types of furnaces heated by oil, 
gas or electricity are available. There are three essen- 
tial points to keep in mind with this type of brazing: 
The entire assembly has to be heated above the flow 
point of the brazing alloy, a non-oxidizing atmosphere 
is preferred and heating should be done as rapidly as 
possible. 


There are a number of possible brazing processes. 





BRAZING 
PROCESSES 


GAS DIP ELECTRIC 
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BRAZING 

















METAL | |CHEMICAL 
BATH BATH 


INDUCTION 


New York, N. Y. 





| 315 Fourth Ave. 










RESISTANCE 







A Felt for every purpose . . . a standard for every Felt’ 
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“TOPHET” Resistance Wire is 


to the Electric Heating Appliance 


what the Irylon-Perisphere is to 
the World's Fair. 


Visit our exhibit at the World’s 
Fair, in the Metals Building 
opposite the Trylon. 


WILBUR B. DRIVETe CO. 


NEWARK, NEW JERSEY 


SPEEDCRAFT 


shows the way 


WIRE 
STRIPPING 
COSTS! 
In some _ in- 
ing ran te WIHARED-DOT 
hundreds of Lifeti 
dollars per itetime 


machine per GYARANTEED INSTRUMENT $91 DEALER NET 


Designed for present and future ] year. 
wire stripping needs. Built with New oiee eeaiee Is Involved - This Totes ie ment contatts and ee ioe 
. 3:2 ment parts are removed a minimum of one inch from the sides of the case. e@ prods 
machine tool accuracy for precision work. Capable of 24 hour per attached to test leads are inserted through holes in the oe panel to the contacts in the 
day operation year after year, with every refinement to facilitate sub-panel beneath. Test leads are three feet long and have been tested to 25,000 
speedy operation, easy servicing and quick adjustments the volts breakdown. Posts are provided on the panel for grounding the metal case, the 
surest precaution against bodily injury at the high voltage. Case is enameled a solid 

SPEEDCRAFT STRIPPER  ‘eiciucote 

Tests AC and DC Volts in steps of 2,500 and 10,000 volts; DC Microamperes in steps 
has demonstrated its worth in hundreds of leading factories. of 5, 500 and 5000. Meter Sensitivity—25,000 ohms per volt for DC, 5000 ohms 

ly 


, per volt for AC. 
as ae Seen efficient Motes ee gay *. — to = one and has strap handle . . . Complete 
y with accessories ealer Net Price... 
aH Write today—sending wire samples—for complete nee Beeston ” 
t P s Srp E i 
v information. No obligation. CAL INSTRUMENT CO. 
318 Harmon Ave., 


THE WIRE STRIPPER CO. i Pete send mg more in 


formation on Model 1280; 


aA whale lia AVE°E. CLEVE wey Sten EVI I am also interested in 


ELECTRICAL INSTRUMENTS 


Model 
12 
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HIGH-GRADE MOTOR REPAIRS 


Aa ONLY (Continued from p. 64) 
ae P = Our small plant customers often take advantage of 
a zoneer our advisory service. Take the case of a company one 
a of our engineers visited sometime ago. The manage- 
Can Produce! | ment was considering some changes in power equip- 
| ment and he was invited to go through the plant. One 
150 hp. motor was running all the machinery in the 
plant through an extensive system of shafting. Cur- 
ious, he suggested that they check the amount of power 
required to turn this shafting alone. When done it 
was found that about 35 hp. was required for this un- 
productive work. The use of individual motor drives 
was then suggested, load tests were taken on the var- 
ious machines and we laid out the wiring, types and 
location of motors and controls. Their own mainte- 
nance man was able to install the new wiring on the 
basis of our blueprint. 

On another job our engineer was called in to quote 
on some equipment. In checking on the motors to be 
replaced he raised a question concerning the need for 
a 10 hp. motor to drive a certain piece of equipment. 
He was assured that that size of motor had always been 
used there but they were willing to have him to make 

| a test. It resulted that only a 7% hp. motor was 
| needed. That started our customer thinking. Finally, 
he asked us to take over the entire job of planning and 
supervising the installation. Some ten or twelve motors 

| running in size up to 100 hp. were involved. Power 
| was to be supplied at 208 volts—3 phase. After the 
| contractor had bid on the job, our customer questioned 
| the high wiring cost. On reviewing the situation we 
| found that a higher voltage would permit a smaller 
| size of wire at a considerable saving. The power com- 
| pany agreed to co-operate and we arranged for a 440 


@ Oil-filled paper capacitors | volt system of wiring to the complete satisfaction of 
in various can and mounting the customer 

types for continuous service 2 ; p P 

in motor epplications, and for Another small customer had been experiencing high 


power-factor correction. | charges for electric power and happened to mention this 
Generous proportions. Cool tn able 68 ES it devel 1 that h ieee en 
Seaiien” Macatee to one of our engineers. It developed that he was be- 
ing charged on a kva. basis and his equipment was such 
as to cause a very low power factor. We recommended 
| the installation of a power capacitor to improve the 
@ AEROVOX pioneered the high-capacity | POwer factor and appreciable saving resulted. 
moderate-cost electrolytic capacitor for Thus it is that we have built up a sales and service 
motor-starting functions. Indeed, AEROVOX | business that extends over a large number of surround- 
has supplied the bulk of such capacitors now R se cs - 
in use. Unparalleled experience, skill and | ing towns and cities. By keeping in close touch with 
production facilities (four-fold increase in | these outlying customers, by anticipating their needs 
new plant compared with former Brooklyn ‘| os satt 1 : ae ti a 1 : s : 1 ‘ 
sinev inn teenie. where possible, assisting them in maintenance and in- 


| stallation problems and giving them prompt and first 


SUBMIT THAT PROBLEM ..... | quality repair service, we have found it isn’t difficult 
and to hold them even when 
























































@ Electrolytic capacitors of all 
can and mounting types for high- 
capacity intermittent starting 
service. Generous proportions 





Coo! operation. Longest life 





if you have a motor-starting or any other to get new customers 
capacitor application, tell us about itandour | they are far afield. 

engineers will collaborate with suggestions, . 
samples, quotations, specifications. Mean- 
while, be sure you have our latest catalog. 





Prize winning manuscripts in the Fifth Annual 
ELECTRICAL MANUFACTURING Product 
Design Contest will earn cash awards and 
industry recognition for outstanding products. 


CONTEST CLOSES AUGUST 15th 


IN CANADA: AEROVOX CANADA. Limited Hamilton. Ont 






ELECTRICAL MANUFACTURING 














eee a ee 


Available with AC or DC motors. 


FINGER-PRINT 
the 


CARBON 
BRUSH 


EGARDLESS of brand, 
Carbon Brushes are far 
more alike outwardly than the 
famous Quintuplets. But their 
behaviour individually can 
vary as much as the strains from 
a high strung race-horse and a 
cow with fallen arches. 
If one could “‘finger-print”’ car- 
bon brushes—identifying the 
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SPECIFICATIONS FOR 
GRADE NO. 440 


ee ee 3600 
(Lbs. per sq. in.) 

Contact Drop. .. Medium 

Coefficient of Friction 


. ie te 6 ee Ken eneewee Medium 
innermost qualities from the ieneen Geemeiiaitil 
just-ordinary products — |................ 2 to 3 


(Lbs. per sq. in.) 
Specific Resistance .0011 
(Ohms per inch cube) 
Carrying Capacity....45 
(Amperes per sq. in.) 
Peripheral Speed. .4000 
(Feet per minute) 
Hardness(Scleroscope) 38 


Superior Carbon Brushes would 
stand out above the mediocrity 
by a big margin. 

The proof is in operation. Get 
the most out of your motors 


with SUPERIOR. 


Write 
for 
Catalog and 
Engineering 
rvice 





“ALL THAT THE NAME 
9115 GEORGE AVENUE CLEVELAND, OHIO 


IMPLIES” 
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== STAR 


illustrated is a worm right angle shaft Gear Motor 
































If you would have your product give stellar 
performance in both long-life service and 
volume sales. ‘Penny wise—dollar fool- 
ish"’, an axiom that applies to all electric 
motors. Don't let this vital factor be the 
cause of product breakdown; hitch your 
product to a Star! It's your insurance for 
consumer satisfaction whether your need is 
for brake motors, motor generator sets, gear 
motors, AC or generators or special 
designs. Write for illustrated folder. 


STAR ELECTRIC 


MOTOR COMPANY 
Bloomfield, N. J. 


CHICAGO, PHILADELPHIA, BOSTON, NEW 
YORK, PITTSBURGH, MEMPHIS, CLEVELAND, 
NEW ORLEANS, TT Lou HIGH POINT, 





Let us be 


your manufacturing plant 
for the production of- 


Transformers ...+ power and audio in sizes upto 10 KVA... 
current... potential ... all types of standard or special design. 


Coils . . . Reactors and choke, iron core and air core types . . - 
special coils and solenoids for relays, magnets, etc. 








Rectifiers . . . Copper Oxide or tube type, filtered or unfiltered, for 


all ee requirements. Adaptation of design to your particular 
needs. 


A well-equipped plant, having modern and adequate 
facilities and manned by competent engineers and skilled 
craftsmen, is prepared to economically make any of the 
products detailed. 


We use only the best materials and turn out quality 
products, either of standard type or made to specifica- 
tions. Big enough to produce; small enough to deliver 
on time. 


Let us tell you of some really big names for whom we 
now manufacture. May our engineers extend their 
assistance to you? 


ELECTRICOIL COMPANY, INC. 
6 VARICK STREET, NEW YORK, N. Y. 
Manufacturing Specialists to the Electrical Industry 
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“ESCO” 


| FREQUENCY CHANGERS 
FOR “HIGH CYCLE” TOOLS 


SIMPLE - RELIABLE - INEXPENSIVE 


Steady voltage regardless of number of tools 
operating. 


Standard units furnished for changing 60 
Cycles into 120 Cycles or 180 Cycles for 
portable high cycle tools. We can also supply 
| units for whatever special frequencies you need. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 


LAVITE = = 


This high temperature 
Steatite Ceramic pos- 
sesses great mechani- 
cal strength and high 
dielectric value. Ex- 
tremely resistant to 
heat, Lavite is avail- 
able in extruded tubes 
and rods, plain or 
threaded. It can be 
pressed in a diversity 
of sizes and shapes— 
and tapped, drilled, and machined to 
| specifications. 
| 








Send blueprints or particulars; quotations 
given without obligation. 


D. M. STEWARD 
MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn. 


KOLIYINS 


| New York Cleveland New England 
145 Varick St. 13000 Athens Ave. 179 Melrose Avenue 
J. A. Tompkins Kirby Co. Needham, Mass. 


Los Angeles, 4116 Avalon Blvd. 


Chicago 
549 W. Randolph St. Electrical Manufacturers Supply Co. 











Whats Coing On- 


GAINS PREDICTED FOR APPLIANCE SALES 


Household washer sales are headed for the 1,000,000-unit mark 
for the seventh consecutive year and are expected to show a 
40 per cent gain over 1938. Trade observers attribute this to 
an ever-growing replacement market as well as constantly bet- 
ter washers at lower prices. Substantial percentage gains in 
ironers as compared to last year are also indicated. 

So far this year vacuum cleaners are one of the few appli- 
ances to have been showing a steady increase in sales. The 
vacuum cleaner industry is making a big effort to sell the rural 
market and is meeting with greater success than had been 
expected. 

June sales of Leonard electric refrigerators rose sharply for 
the fifth consecutive month this year above the comparable 
months of last year, according to an announcement by Ray 
Legg, general sales manager for the Leonard refrigerator di- 
vision of Nash-Kelvinator Corporation. Factory shipments 
during June were 335 per cent above shipments in the same 
month in 1938. Mr. Legg declared that reports indicate a 
continuance of this trend. 





G.E. BUYS LAMINATED PRODUCTS IN EAST 


Manufacturing facilities of General Laminated Products, Inc., 
of New York, which for six years has been distributor and 
fabricator of G-E “Textolite’” laminated materials, have been 
combined with those of the Meriden, Conn., plant of General 
Electric’s plastic department. Under this arrangement, Gen- 
eral Electric will serve its customers in the East directly from 
the latter point while General Laminated Products, Inc., in 
Chicago will continue to handle the fabrication and distribution 
of these materials in the Middle West. General Electric has 
also taken over General Laminated Products’ facilities for 
punching and fabricating fibre parts. 


PATENTS AND THE PATENT SYSTEM 


With a definite viewpoint in regard to the patent system as it 
today exists in the United States and an open-minded approach 
toward proposals for both reform and improvement, H. A. 
Toulmin, Jr. has discussed and evaluated patents and patent 
law in a timely and informative book. Neither propaganda 
nor protest, this volume is a thoughtful contribution on a fair 
and factual basis. “Patents and the Public Interest” pulished 
by Harper & Brothers. 


RMA REVIEWS TELEVISION PROSPECTS 


Speaking for the Radio Manufacturers Association and the 
industry as a whole, A. S. Wells, president of RMA, has been 
authorized by the association’s board of directors to make a 
statement on television because of the nation-wide interest in 
this matter and because the subject has suffered from over- 
statements. Some of the highlights covered are as follows: 
the RMA group, with a firm belief in the eventual growth of 
television from its experimental stage to that of one of the 
country’s great services, would like to present television to 
the whole country, but because of the many problems involved 
it will be a long time before such a reality can be achieved. 
Although television is available in a limited way to those living 
in New York, and a few additional stations are in prospect 
at present, over 90 per cent of the geographical area of the 
United States, in all probability, will not be served for some 
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Modern Compounds Need Modern Heaters 


STA-WARM ELECTRIC COM- — 
POUND HEATERS are available in ; 

many models—square, round, rec- 

tangular, deep or shallow—floor, 

bench, or overhead models—steel, 

copper, monel, glass or porcelain 

lined tanks—hand or motor-driven 

agitators—fixed or variable thermo- 

static control to suit the requirements 

of any compound—2 qt. to 150 ga’. 

or larger sizes—for immersion or pour- 

ing jobs . . . Put your compound 

heating problem up to Sta-Warm 

Engineers today. From their years of 

experience and many Sta-Warm 

models (stock and special) they will A heater and aren : _—s 
give you a cost-cutting, time-saving, 25 gal. sizes. Automatic ther- 


production-increasing solution. Write mestate control of uniform heat- 
today. ing and thorough melting. Heated 


and free-flowing, non-clog out- 
STA-WARM ELEC. CO. lets. Other models up to 150 
560 N. Chestnut St., Ravenna, O, gals. 


Ideal for solder, lead or babbitt 
—application by immersion or 
dipping. 15 sizes— 14 to 385 
Ibs. sizes. Features include 
uniform, accurate heating; mini- 
mum fire hazard and fumes. 


ONE SOURCE OF SUPPLY FOR MANY PRODUCTS 


-VEFFICIENT PLANNING FOR GREATEST ECONOMY 
























fs Controlled quality from steel to finished part is 
<< Barnes’ answer to the day’s demand for production and 
still more production. A modern steel mill owned and 
operated by Barnes is capable of producing stock for almost 

“any requirement, every day, Large amounts are always on 
. Jeand for quick conversion into the kind of spring you need. 


FA RADIAL - THRUST - ANGULAR CONTACT 


The Wallace Barnes Company . srisTot, coNNECTICUT B A L L R E A R | N G S 
DIVISION OF ASSOCIATED SPRING CORPORATION 


SPRINGMAKERS FOR MORE THAN THREE UARTERS OF A CENTURY 








BEARINGS COMPANY OF AMERICA 
519 HARRISBURG AVE., LANCASTER, PA. 
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DURABILITY 


GOOD SLIP 


OUTSTANDING 
PROPERTIES OF 


Acme Enameled Wire 


ACME Enameled Wire has not only the ability to 
meet every electrical requirement, but also the 
extreme toughness, durability and good slip neces- 
sary to undergo the physical severity unavoidable in 
modern, high speed winding. 


In winding motor armatures, for instance, where 
the wire must be forced into narrow slots, extra 
abrasion resistance pays dividends in reduced 
rejections. Acme Wire affords this safety margin. 


In coil winding, wire with good slip, instead of 
piling up and later loosening, slides smoothly and 
evenly into place, making a job that will stay tight. 
Acme is such a wire. 


The durability, toughness and good slip of Acme 
Wire are due largely to the enamels used. These 
are of Acme formula, proved out through winding 
hundreds of thousands of coils for electrical manu- 
facturers. For a change, why not specify ‘“Acme’’ 
in your next wire order? Wire samples sent when 
requested. 


Aeme 





PRODUCTS 





The Acme Wire Co., New Haven, Conn. 
MAGNET WIRE—COILS—VARNISHED INSULATIONS—CAPACITORS 
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time to come due to economic questions which will have to be 
solved by broadcasters in the future. Even where television 
is available, for technical reasons it can only be received to 
the optical horizon. Because television broadcasting is of an 
experimental character, it means that the program will be on 
a trial basis, and until experience has been gained in the kind 
of programs that are of real service to the public, they cannot 
be broadly duplicated over many stations. Of necessity, there- 
fore, these programs will be limited to a few hours a day for 
some time to come. Television must be considered as a sup- 
plemental service to radio broadcasting and therefore will not 
render radio receiving sets obsolete. 


CONTRACTS AT HIGH LEVELS 


Constituting further evidence of vitality in the building con- 
struction field, dollar volume of residential building contracts 
let during the first six months of this year was greater than 
for any similar period since 1929, according to F. W. Dodge 
Corporation. In the 37 states east of the Rocky Mountains, 
the six months’ contract total was 61 per cent greater than 
the total for the first half of 1938 and 25 per cent above the 
total for the first half of 1937. Non-residential building also 
increased 19 per cent over the 1938 period. 

Privately owned construction for May was 25 per cent ahead 
of May 1938 and for the first five months of this year, 36 per 
cent ahead of the same period last year. Further evidence of 
the generally firm tone to the private construction record dur- 
ing the past few months is indicated by the fact that it repre- 
sented 56 per cent of the total construction, while in May of 
last year private work contributed only 49 per cent. 


PRODUCT SALES AHEAD OF 1938 


Washing Machines. Factory shipments of household 
washers in May totaled 105,266 against 116,199 in April, a 
decline of 9.4 per cent. For the seventh consecutive month, 
however, shipments showed an increase over the correspond- 
ing month last year. They were 25.2 per cent ahead of the 
84,016 units shipped in May 1938. For the first five months this 
year shipments were 32.4 per cent ahead of the same period 
in 1938, totaling 613,984 compared to 463,544, according to the 
American Washer and Ironer Manufacturers Association. 

Ironers. May shipments totaled 8,433, 6.7 per cent below 
the 9,047 shipments in April and 26.3 per cent above the 6,675 





MEETINGS AHEAD 


Aug. 14-18. International Association of Elec- 
trical Inspectors. Joint annual meeting, northwestern 
and southwestern sections, San Francisco, Cal. Robert 
Rockford, 85 John St., New York, N. Y. 

Aug. 21-25. Illuminating Engineering Society. 
Annual meeting, San Francisco, Cal. H. M. Sharp, 51 
Madison Ave., New York, N. Y. 

Sept. 4-8. American Society of Mechanical Engi- 
neers. Fall meeting, New York, N. Y. C. E. Davies, 
29 W. 39th St., New York, N. Y. 

Sept. 20-22. National Industrial Advertisers As- 
sociation. Annual conference, New York, N. Y. Stan- 
ley A. Knisely, Republic Steel Corp., Cleveland, Ohio. 

Sept. 20-23. Institute of Radio Engineers. An- 
nual convention, New York, N. Y. Harold P. Westman, 
330 W. 42nd St., New York, N. Y. 

Sept. 27-29. American Institute of Electrical En- 
gineers. Great Lakes district meeting, Minneapolis, 
Minn. H. H. Henline, 33 W. 39th St., New York, N. Y. 

Oct. 4-13. Machine Tool Show. Sponsored by Na- 
tional Machine Tool Builders Association. Cleveland, 
Ohio. Tell Berna, 10525 Carnegie Ave., Cleveland, 
Ohio. 

Oct. 23-27. National Electrical Manufacturers 
Association. Annual meeting, Chicago, Ill. W. J. 
Donald, 155 E. 44th St., New York, N. Y. 
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CULLMAN 
SPROCKETS 


Over 45,000 ie 

Sprockets in Stock samy é, 
for Roller, Block Aap 
and Silent 
Chains 














‘Guede Drive 3 igh 2 Z Va Cu A tra 
Write for Sprocket Book 


CULLMAN WHEEL COMPANY 


1328 ALTGELD ST. CHICAGO, ILL. on Economies and Advantages 


Practical Information 






Here is a book every man who has to do with vacuum 
practice will want... and keep for reference purposes. 
Filled from cover to cover with data, charts, graphs 
conversion tables . . . photographs of pumps and installa- 
tions . . . information on operation and maintenance... 
111 directly applicable in electrical manufacture .. . to 
improve product quality and lower costs in operations 
such as drying and impregnating cable, coils, capacitors 
etc., in evacuating lamps and tubes and in many other 
processes where higher vacuum is advantageous. Send 
for this useful handbook and catalog .. . free for the asking. 
Ask also for information about the new Stokes High 
Vacuum Gauge ...a safely portable McLeod type gauge, 
developed to meet the 
need for better and faster 
measurement in high vac 
uum practice. Covers en- 
tire range from 0 to 5000 
microns (Smm.). van be 
carried about, used any- 
where, without danger of 
breakage, spilling mercury 
or other injury. Readings 
ire taken in rapid succes- 
sion, 2 to 5 sec. each. An 
accurate, dependable, rug- 
ged gauge, for permanent 
mounting or portable use. 
Write for bulletin 902. 





F. J. STOKES MACHINE COMPANY 


5996 Tabor Road Olney P.O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis. 
Pacific Coast Representative: L. H. Butcher Company, Inc. 
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SERIES WOUND AC-DC 
1/500th TO 1/10th H.P. 
INDUCTION SHADED POLE 
1/250th TO 1/12th H.P. 
WITH AND WITHOUT BACKGEAR 


If you are motorizing a new or an old 
product and must have dependable, 
correctly engineered, priced-right motors 
in the above types and power ranges, then 
send your specifications to SIGNAL. 


SIGNAL has been recognized as a 
specialist in the small motor field for 
many years. In fact, its background as 
a successful producer of fractional horse- 
power motors dates ‘way back to 1892. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 


Offices in all principal cities 








unit figure in May 1938. Shipments from January through 
May aggregated 45,311, advancing slightly over the 44,303 units 
shipped in the like period last year. 

Vacuum Cleaners. Sales for May totaled 114,377 units 
compared with 99,542 a year ago, an increase of 14.9 per cent, 
and 125,026 in April, a decrease of 8.5 per cent. Sales through 
May this year were a little ahead of last year totaling 606,579 
as compared with 593,265, according to the Vacuum Cleaner 
Manufacturers Association. 

Refrigerators. Domestic household units sold during May 
amounted to 254,805 compared with 242,005 in April, an in- 
crease of 5.2 per cent, and 167,185 in May 1938, a 52.4 per 
cent gain, according to reports received by the National Elec- 
trical Manufacturers Association. Sales totaled 1,065,745 in 
the first five months this year compared with 759,906 in the 
same period of 1938, up 40.3 per cent. 

Oil Burners. Department of Commerce reports show total 
shipments for May 1939 to have been 15,009 as compared with 
10,640 in April and 8,732 in May 1938, respective gains of 41.0 
per cent and 71.9 per cent. Shipments for the first five months 
of 1939 were 52,732, 47.3 per cent above the 35,793 units shipped 
in the same months of 1938. 

Mechanical Stokers. Factory sales of mechanical stokers 
reported to the Department of Commerce for May amounted 
to 5,238, a gain of 45.8 per cent over the 3,591 sold in April 
and 5.4 per cent above the May 1938 figure of 4,969. For the 
January-May period this year, a total of 18,814 units were sold 
as compared with 17,404 last year, an increase of 8.1 per cent. 


TO ADVANCE HEARING AIDS 


Distributors of electrical hearing aids, who recently held their 
first national convention in New York, participated in discus- 
tions and lectures relative to the mechanism of hearing and 
scientific advancements in hearing aid development. It was re- 
ported that electrical instruments to aid the hard of hearing 
would soon become as common as eyeglasses. Lou Gore, 
audiphone sales manager of the Graybar Electric Company, 
who acted as chairman, said: “Recent surveys confirm the fact 
that one person out of ten, almost 15 million in this country 
alone, suffer from impaired hearing.” Other speakers included 
Frank E. Ketcham, president of Graybar Electric Company, 
J. W. Bancker, vice president of Western Electric Company, 
Dr. Harvey Fletcher and W. C. Jones of Bell Telephone 
Laboratories. 


ABOUT PEOPLE YOU KNOW— 


Ralph J. Cordiner, since January 1938 manager of the ap- 
pliance and merchandise department of General Electric, be- 
comes president of Schick Dry Shaver, Inc., effective August 1. 

H. L. Andrews, vice pres- 
ident of General Electric since 
1934 in charge of transportation 
activities, has been appointed 
head of the appliance and mer- 
chandise department in Bridge- 
port. He entered the employ 
of General Electric in 1910 and 
has had a wide range of expe- 
rience in engineering, manufac- 
turing and sales departments. 
For the past three years he 
has been vice chairman of the 
company’s sales committee. 

Guy W. Wilson succeeds E. P. Waller as manager of the 
transportation department of General Electric. Mr. Waller 
has been made assistant to E. O. Shreve, vice president in 
charge of apparatus sales. 

Lester H. Graves, vice president of Curtis Lighting, Inc., 
has been elected president of the Illuminating Engineering So- 
ciety, of which he has been a member for more than 25 years. 
He will take office on October 1. 

Frank B. Williams, Jr. has resigned as vice president in 
charge of the merchandising division of Westinghouse Electric 
& Mfg. Company, Mansfield. 

Morris E. Leeds, founder and president of Leeds & North- 
rup Company, has become chairman of the board of directors, 
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FOR THOSE SPRINGS { 
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* %* A quick, economical, satisfactory solution 

may be found in the wide range of Ohmite 
* stock types and ratings—or special designs 
promptly created and produced to give you 
exactly what you need. The service- 
record of Ohmite vitreous- 
enameled Resistors in 
heavy-duty applications 
—their time-proved abil- 
ity to withstand shock 
and vibration, heat and 
ole humidity — prove their 
w complete dependability. 


b * Also, ask about the New 
fi 






Designing Springs for 
TT bad hig 
speeds, to meet corrosive 
conditions ..-- these Tr) 
jobs for the Pett 
springmaker. ie cols have 
tt) Ch spring design, 
RAYMOND ur it 
Pet ud and engineer- ies > os 


ing brains to solve them Obmite Catalog 17. Ohmite High - Amperage 


& Power Tap Switches. 


OHMITE MANUFACTURING COMPANY 
4805 Flournoy Street * Chicago, Illinois, U. S. A. 


be Kight with OH MITE 


RHEOSTATS + RESISTORS + TAP SWITCHES 





RAYMOND MFG. CO., CORRY, PA. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


' NON-KINKABLE 
AND STRONG 


BEAD CHAIN’ | .... 


The swiveled action of BEAD CHAIN* 
makes it unusually effective for holding 
screw caps, as well as for pull sockets, 
other controls, suspension and orna- 
mentation in the electrical field. 
ESTaB.isHeod 19'* 
Our 25 years’ experience is at your 
service for developing new assemblies. 
THE BEAD CHAIN MFG. COMPANY 
k *Reg.U.S.Pat.o.16 Mt. Grove St., Bridgeport,Conn. 
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a . 
SPIRALS RATCHETS 
° * 


BEVELS WORM 


GEARING 





—such as these, and numerous others, are the 
logical product of a skilled organization with a 
deft ‘feel’ for precise work. . . . Note the Com- 
bination Worm-gear, rotating as a Gear on one 
side and as a Worm on the opposite side. 


Made to order only— No Slock— No Cataloq 





Gear Specialties 


L Ll R 


Ge ia 
C2 on WIR 


2650 W. Medill Ave. Phone Humboldt 3482 





























































The Asset of a 
TIME-HONORED NAME 


is yours as well as ours — 


The superiority of TR & S Rivets is un- 
questioned. They are specified wherever 
quality in production is a factor, where 
standards of fit for stress and strain are 
rigidly maintained. Such production charts 
call for rivets of uniform preciseness. We 
have solved the rivet- 


ing problems of Amer- 





Many 


ica's leading indus- 
motorized , 


models invited 
available with 
in single — samplesof __ trial concerns. 
stroke and work you 
multiple wish to do 


drive 


Tubular Rivet & Stud Co. 


World’s Foremost Producers of Rivets 


WOLLASTON 
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a newly created post, and Charles S. Redding, vice president 
in charge of research and engineering, assumes the presidency. 

Frank S. O’Neil has been appointed general manager of 
the Link-Belt plants in Indianapolis, of which he has been 
assistant general manager for the last 7 years. 

M. H. Avram has been made director of the recently or- 
ganized engineering department of Designers for Industry, 
Inc. He has appointed W. John Price as his assistant. Head- 
quarters will be maintained in the New York office. J. Anth- 
ony Garrity has been appointed designer for the Eastern di- 
vision of Designers for Industry and will be active in general 
product styling and redesign packaging, and architectural de- 
sign for modernized business buildings. 

Donald M. Simmons, chief engineer of the General Cable 
Corporation, has been awarded an honorary degree of Doctor 
of Engineering by Princeton University in recognition of his 
achievements in the electrical industry. 

Raymond Loewy, industrial designer, has been honored by 
the Royal Society of Arts of Great Britain, which has de- 
parted from its precedent by conferring upon a non-British 
subject the “Royal Designer to Industry” honor. 

Richard P. Brown, chairman of the board of the Brown 
Instrument Company and vice president of Minneapolis-Honey- 
well Regulator Company, has been appointed first secretary of 
the new Department of Commerce of the Commonwealth of 
Pennsylvania by Governor Arthur H. James. 

William H. Frank has been elected president and secretary 
of Bulldog Electric Products Company, M. C. Emery, execu- 
tive vice president and treasurer, J. J. Mitchell, vice presi- 
dent in charge of sales, and A. J. Lennerts, vice president 
in charge of manufacturing. 

A. J. Weith, director of research and development of the 
3akelite Corporation, Bloomfield, has been appointed chairman 
of the insulation committee of the American Electrochemical 
Society. 


IMPROVED TWO-WAY TELEVISION SYSTEM 


Based on the use of a dual-function cathode-ray tube which 
includes both photo-sensitive screen (pickup) and fluorescent 
screen (viewing), yet served by a single cathode-ray beam, an 
improved system of two-way television communication has been 
developed by Allen B. DuMont of the Allen B. DuMont Lab- 
oratories, Inc. A single cathode-ray tube at each station serves 
both as a pickup device to develop picture signals for trans- 
mission and as a receiver or viewing device to reproduce 
images transmitted from the distant station, thus permitting 
simultaneous two-way communication and greatly simplifying 
and reducing the cost of the apparatus. 


MACHINE TOOL ORDERS SLIGHTLY OFF 


Down less than 4 per cent from the May high of 219.8, the 
index of machine tool orders totaled 211.6 in June, according 
to the National Machine Tool Builders Association. Total 
orders reported are 200 per cent above June a year ago while 
orders for the second quarter this year are 16.6 per cent above 
the first quarter. The three months’ average reached 195.7. 


NEMA ACCEPTS TWO NEW MEMBERS 


Membership in the National Electrical Manufacturers Asso- 
ciation has been approved for the following companies: Owens- 
Corning Fiberglas Corporation, Toledo, Ohio, in the glass fibers 
section with George E. Gregory, general sales manager, named 
executive representative and D. C. Simpson, sales manager of 
the electrical textile division, associate representative; and 
Globe American Corporation, Kokomo, Ind., in the electric 
range section. Pierre L. Miles, vice president, has been named 
executive representative. 


A.S.T.M. APPROVES STANDARDS 


Noteworthy for the intense activity of committees on standards, 
the recent annual meeting of the American Society for Test- 
ing Materials held in Atlantic City had a registration of mem- 
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W by over 1,000,000 motors 


| 
HAVE USED THE K/7x072 


Over-heat 
Protector 









NO simpler device can 
be found that gives such 
complete protection from 
costly burnouts to motors 
in unattended machines. 
A Klixon Over-heat Pro- 
tector contains no deli- 
cate or complicated parts 
that wear and = cause 
failure. It is positive-act- 
ing—operated solely by 
a simple snap-acting 
thermostatic bimetal disc. Protects motors; up to 3 H.P. in all stages 
of operation without affecting safe peak operation. And is available 
with manual or automatic reset. 

Over 1,000,000 of these low-cost thermostats have been installed in 
motors manufactured by many of the country’s leading motor build- 
ers . . . motors in refrigerators, heating and air conditioning 
apparatus, fans, blowers, household appliances, business machines 
and many others. 


Send for complete information. 


TeAeg MARE o8e 


SPENCER THERMOSTAT CO., 108 Forest St., Attleboro, Mass. 
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GEARED TO SERVE ‘ 
TELEVISION 


What television requires in the way of skillfully molded 
eRe Mele a ou Ue Moh Mme a 
trained craftsmen and the same precision equipment 
that have been serving radio are now geared to provide 
perfect plastic parts for this up-and-coming industry. 

Whatever the plastic part may be . . . or whatever 
material may be specified . . . turn to Kurz-Kasch. Your 
part will be produced with the same skill that has won 
for Kurz-Kasch many top ranking awards in various 
national competitions. 

Forward your requirements. A quotation will be 
promptly furnished without any obligation on your 
part. KURZ-KASCH, Inc., Dayton, Ohio. 


Branch Sales Offices: New York, Chicago, Cleveland 
g 











Dallas. and St. Louts 











— YET A FORGOTTEN DOOR 





CALLITE CONTACTS - 


‘ican be furnished 


in Tungsten, Molybdenum, 
Silver, Platinum, and Alloys 
of above metals. For other 
Callite Products including 
Tungsten or Molybdenum 
grids, cathodes, hooks and 
pigtails, plates, formed 
parts, filament anchor 
wire, etc., write for com- 
plete catalog today. 


CALLITE DIVLSION 


EISLER ELECTRIC CORP. ¢ 547 39th ST. @ UNION CITY. N. J. 



















CAN SINK IT! 


Lost, too, in the vast mechanism of your 
machinery are the contact points. And 
yet how much depends upon their faith- 
ful, flawless operation! 


To guard against possible failure in the 
relentless hammer-hammer of contact 
points, come to Callite. The close super- 
vision and rigid control of Callite con- 
tacts from drafting board to finished 
product is reflected in brilliant perform- 
ance records. 


For accuracy and long-life insurance, 
CONTACT CALLITE FOR CONTACTS. 


So many manufacturers do. 


Whatever your contact requirements, 
our engineering department will be 
glad to cooperate with you. Why not 
consult us, 
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THE OIL SEAL 
For Tough Jobs 


The Garlock KLOZURE is not leather, felt or 
cork—but is molded from an exclusive Garlock 
compound which combines the most desirable 
qualities of these three materials. 

The KLOZURE sealing ring is dense, grain- 
less, tough and resilient . . . stands up under 
the most severe conditions . . . resists oil and 
water at high or low temperatures. 


The Garlock KLOZURE is furnished in a 


complete range of sizes. Write for catalog. 


A Tue GarLock PAcKING Co. 
Vd 2 s 


\ PaLMyRA, NEw YORK 


eter In Canada: The Garlock Packing Company 
of Canada Limited, Montreal, Que. 


/, 


sles 






KLOZURE | 


bers, committee members and visitors exceeded only by one 
previous meeting. Approximately 225 committee meetings were 
held at which some 116 existing tentative specifications were 
recommended for adoption as standard, and revisions of stan- 
dards which had been published previously for consideration 
are to be referred to letter ballot for adoption in 101 standards. 
New specifications and tests recommended for publication as 
tentative numbered 62. The fifth exhibit of testing apparatus 
and related equipment, held in conjunction with the meeting, 
displayed a number of new items. 


PLASTICS SOCIETY ELECTS OFFICERS 





Drawing a record attendance, the Society of the Plastics In- 
dustry recently held its annual meeting at which the following 
officers were elected: Donald Dew of Diemolding Corporation, 
president; Henry J. Kasch of Kurz-Kasch, Inc., vice president, 
and William S. Grove of American Insulator Company, secre- 
tary-treasurer. (Reading from left to right) 

Allan Fritzsche, retiring president, has been named chairman 
of the board. 


NEW PLANTS, EXPANSIONS 


N. A. Woodworth Company has been formed by N. A. 
Woodworth, former president of Ex-Cell-O Corporation, to 
engage in precision tool and machine as well as machine tool 
work. The company has taken over a plant at 9111 Schaefer 
Highway, Detroit, formerly operated by Partool & Machine 
Company. Associated with Mr. Woodworth are E. W. La- 
Monte, formerly general manager of Swartz Tool Products 
Company, and J. F. 
predecessor company. 

Monarch Machine Tool Company has completed a plant 
addition at Sidney, Ohio which marks the fourth enlargement 
of the company’s facilities in the last four years. 


Zenner, previously connected with the 


KITCHEN BUREAU MAKES FALL PLANS 


Definite sales promotion activities in regard to electric ranges, 
water heaters and roasters have been formulated by the Modern 
Kitchen Bureau. During the months of September and Oc- 
tober a “National Electric Range Exposition” will be con- 
ducted, capitalizing on the universal interest in the New York 
and San Francisco fairs. At the same time a water heater 
campaign, using as its theme “Time to Change,” will be under 
way. Planbooks giving complete details on these campaigns 
as well as on the roaster, refrigerator and all-electric kitchen 
campaigns, which are being continued throughout the year, 
have been made available. 


MANUFACTURERS MERGE 


General Electric Vapor Lamp Company of Hoboken, 
N. J., has been merged with the incandescent lamp department 
of General Electric Company, which department will hereafter 
be known as the lamp department since it now combines G-E 
activities in incandescent and electric discharge lamps. 

Thermador Electrical Mfg. Company, manufacturer of 
electric water heaters, room heaters and air conditioning units 
in Los Angeles, has taken over the Woolwine-Norris Corpora- 
tion which, four years ago, entered the field of electric range 
and water heater manufacture. Thermador operations are be- 
ing centered in the Woolwine plant at Atlantic Blvd. and 
South Riverside Drive, Los Angeles. 
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Type YAr Shaded-Pole A.C. Induction Motor offers 
superior performance in ratings from 1/200 to 1/40 
h.p. Features include good s regulation, triple 
shading rings, self-aligning rings, and highest 
quality construction throughout. An outstanding 
product of the pioneers in  shaded-pole motor 
development. Write for detailed information. 


BARBER-COLMAN COMPANY ¢ ROCKFORD, ILLINOIS 


# UZ relied 


timer designed specifically for 
your particular purpose 


Gra mer VT TS 



















TYPE FUNCTION 

Closes or opens a circuit at 
RESET TIMER end of any preset time interval 
and then resets. 


Alternately closes and opens 
REPEAT CYCLE two circuits continuously or 
TIMER closes or opens a single circuit 
and stops ready to repeat cycle 
upon closure of control switch. 
Cam operated timer to control 
MULTIPLE CONTACT particular sequence of opera- 
TIMER tions desired for multiple cir- 
cuits. Individual circuits ad- 
justable, total cycle fixed. 


Gives noire at specific 
intervals. Makes momentary 

IMPULSE TIMER contact of adjustable duration 
from one to fifteen seconds. 
Reverse action can be secured 
by slight adjustment. 


For application where pro- 
INTERVAL TIMER gram is frequently changed 


and is essentially a manual 
operation. 


For every operation requiring 
SPECIAL TIMERS a specially designed timer, our 


engineering dept. is equipped 
to handle 








Check type timer you are interested in; write your 
name and address on this advertisement and mail to 


aA CRAMER COMPANY # 


CENTERBROOK CONNECTICUT 
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to electrically heat your product 


Are you sure that your present method of 
heating your appliance or industrial 
product is best for your purpose? Use a 
Chromalox unit in it—test it out in every 
way, compare length of service, efficiency, 
heating speed, cost, sales value. Consider 
customer acceptance, developed by the 
prestige of Chromalox units in all field 
of electric heat. Use Chromalox units— 
and make sure. 


















The able cooperation of 
electric heat specialists 


is yours to help select the right heating 
unit for your product. Let us talk it over. 
For your information, keep on file the 
64-page Chromalox Book of Electric 
Heat. The coupon below with your 
letterhead, brings it. 







EDWIN L. WIEGAND COMPANY 


7530 THOMAS BLVD. PITTSBURGH, PA. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 


































Theresa AOLTVTE product 


LEE CLM DY 
y STRONG ACCURATE: UNIFORM 





Specify HOLTITE 


on your next 









Above: 

| SPECIAL Parts 
: 
and Fastenings made 

to any specifications or 
samples. Send for estimate. 


Send for new 


Above: 
HOLTITE-Phillips 
Recessed Head: Self- 
Centering Screws and 
Bolts—the modern methed 
of reducing fastening costs. 


















‘Ye cssouctacly) My x 


Price Lists en 
request 


Above: 


Regular line of 
HOLTITE products for 


every use and purpose. 






SCREW COMPANY 


NEW BEDFORD, MASS. 
Warehouses at Chattanooga Tenn and Detroit, Mich 


RADIOS OUT OF 1940 CENSUS 


Though actively stressed by the Radio Manufacturers Associa- 
tion and the National Association of Broadcasters, the original 
Federal Communications Commission request for a count of 
radio sets concurrently with the population census of 1940 will 
probably not be given a favorable decision. Reasons given by 
the Bureau of the Census include lack of funds and facilities 
and similar pressures from other groups for corresponding com- 
mercial tabulations of a like nature. The Commission has 
contended that such data would assist in securing valuable in 
formation on set ownership and in dealing with licensing prob- 
lems. The 1930 census included radio set ownership. 


GREATER POTENTIALITIES FOR NEW LAMPS 


New light sources which make possible the creation of new 
lighting applications and further development of existing ones, 
according to O. P. Cleaver, commercial engineer of the West- 
inghouse lamp division, include: fluorescent lamps for showcase, 
localized industrial and decorative commercial lighting, and 
lighting for color matching; infra-red drying lamps for drying 
paints, lacquers and cements, and for small industrial heating 
applications; projector and reflector lamps for display window 
lighting and potential .architectural, educational and industrial 
uses; silvered bowl lamps for use with indirect fixtures. 


ENERGY OUTPUT SWINGS UPWARD 


For the week ending July 15 production of electricity by the 
electric light and power industry was 2,324,181,000 kw.-hr. as 
compared with 2,077,956,000 kw.-hr. in the previous week and 
2,084,457,000 kw.-hr. in the comparable week of 1938, respective 
gains of 11.8 and 11.5 per cent. Statistics supplied by the 
Edison Electric Institute indicate an output of 8,987,488,000 
kw.-hr. in the four weeks ending July 15 compared with 7,999,- 
493,000 kw.-hr. in the corresponding weeks of 1938, up 12.3 
per cent. 





ENGINEERED TO THE NEED! 


— for precision and other important functions 
perform much better if carefully engineered before 
production. Our engineers often find that a slight change 
in diameter, shape, pitch or material will make an indifferent 
spring do a top-flight job! 


If you have a spring problem, submit it to our Engineering 
Department for analysis. Perhaps, as a result of their long ex- 
perience in this work, they can give you the answer you 
need. May we send you a catalog of Peck springs and screw 
machine parts? No charge if you write on your letter head. 


PECK SPRINGS 


AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave. Plainville, Conn. 
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WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 35 €.Wacker Drive. Chicago. Il 


High-Temperature 


BIMETAL 


DICATORS 


THE COOPER OVEN THERMOMETER CO., PEQUABUCK, CONN. 


And now the humble waffle iron is equipped with 
automatic heat indicator which prevents burning 
of waffles and thereby promotes domestic bliss. 
Chace High Temperature Thermostatic Bimetal 
will withstand repeated heatings at relatively high 
temperatures and is therefore ideally suited to 
Lert use in controls where high temperatures must be 
TRIMETAL considered and dependability is demanded. 







May we help you in the selection of the proper 
type Bimetal for the operation of your product? 


W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 
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Types—Capacitor or Shaded Pole. 
Speeds—850, 1700, or 3400 RPM. 
Power—1/100, 1/80, 1/60, 1/40, 1/20 HP. 
Voltages—Up to 220 AC. 
Frequencies—60, 50, and 25 cycle. 
Bases—Solid or Resilient-Mounted. 


Mountings—Horizontal, Side-wall, Ceiling, 
or Vertical, with shaft up or down. 













Effictency—High for such small powers. 


The permanent split capacitor type is simple in 
design—no cut-out switch—and develops espe- 
cially high efficiency with low current consumption. 


AT 
THE OHIO ELECTRIC / to 
MANUFACTURING CO. ; waa 


5905 Maurice Ave., Cleveland, O. 
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MATERIALS « ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 


& A monthly reader reference facility giving a complete alphabetical list of 
the materials, electrical and mechanical parts, equipment and finishes as 


advertised in ELECTRICAL MANUFACTURING. Also consult adver- 


tising pages, turning to advertisers’ index two pages removed from back 


cover. 


ADAPTERS, Plug 
C. D. Wood Elec. Co., Inc., 826 Broadway, New York, 
S. ¥. 


ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa. 


ALLOYS, Bronze 
Sunting Brass & Bronze Cc Toledo, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


ALLOYS, Copper 

American Brass Co., Waterbury, Conn 

Mallory & Co., Inc., P. R., Indianapolis. Ind 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
**Dowmetal.’’ 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 44 Wall, New York, N. Y. 
*‘Cerromatrix,’’ ‘‘Cerrobase,’’ ‘‘Cerrobend.”’ 


ALLOYS, Nickel 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 


ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. Y. 


ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


AMMETERS. See Instruments. 


ANODES, Nickel, Brass and Copper 


Seymour Mfg. Co., Seymour, Conn. 


ARMATURE STANDS 
Dowick Bros Inc., 671 Communipaw Ave., Jersey City, 
N. J 


ARMORED CABLE, Strip 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

John A. Roebling’s Sons Co., Trenton, N. J. 


ATTENTUATORS. See Resistors, Radio 
Control. 


BEADS, Insulating 
American Lava Corp., Chi 


ittanooga, Tenn. 
Struthers l 


34 N. Juniper, Philadelphia, 


Dunn, Ine 

Pa Fish Spine.*’ 
Star Porcelain Co., Trenton, N. J **Lavolain.”’ 
Steward Mfg. Co.. D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

Bearings Co. of America, 519 Harrisburg Ave., Lan- 
caster, Pa. 

Fafnir Bearing Co., New Britain, Conn. 

New Departure, Division General Motors Corp., Bristol, 
Conn 

Norma-Hoffmann Bearings Corp., Stamford, Conn 

S K F Industries, Inc., Front & Erie Ave., Philadelphia, 
Pa 


CARBON 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


CICERO, ILL. 
3450 So 52nd Avedue, Suburb of Chicago 





Always use the latest issue since content is corrected each month. 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 
3unting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 

sunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Section B-49. Plastics Dept., 
Pittsfield, Mass 

Randall Graphite Products Corp., 515 W. Lake, Chicag¢ 
Ill. 


BEARINGS & BUSHINGS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Continental-Diamond Fibre Co., Newark. Del. 





Formica Insulation Co., 4638 Spring Grove Ave., Cin 
innati, O 
General Electric Co., Section B-49. Plastics Dept., 
i, Mass 
Mica Insulator Co., Dept. 31, 200 Varick, New York 
m ss : micoid.’’ 





National Vulcanized Fibre Co., Wilmington, Del 
Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 


BERYLLIUM COPPER. See Copper Beryl- 
lium. 


BEZELS & CRYSTALS 


Grammes & Sons, Inc., L. F., 393 Union, Allentown, Pa 


BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


BOLTS, NUTS AND SCREWS 

American Screw Co., Providence, R. I. 

Federal Sales Co., 24 S. Jefferson St., Chicago, Il. 
Progressive Mfg. Co., Torrington, Conn. 

Ryerson & Son, Inc., Jos. T., Chicago, Il 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 
American Screw Co., Providence, R. I. 
Chandler Products Company, Euclid, Ohio 
Continental Screw Co., New Bedford, Mass 
Corbin Screw Corporation, New Britain, Conn. 
The Lamson & Sessions Co., Cleveland, Ohio 
National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corporation, New York, N. Y 
Pheoll Manufacturing Company, Chicago, Illinois 
Russell, Bardsall & Ward Bolt & Nut Co., Port Chester, 
N. ¥ 





Scovill Manufacturing Co., Waterbury, Conn. 


BOXES AND CARTONS 
Gaylord Container Corp., St. Louis, Mo. 
Hinde & Dauch Paper Co., 3907 Decatur, Sandusky, O. 


BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn. 

American Nickeloid Co., 12 N. Second, Peru, Ill. (Pre- 
finished Brass Sheets.) 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRONZE BARS, Solid and Cored 


Bunting Brass & Bronze Co., Toledo, O 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 


BRUSHES, Commutator 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Tl 

General Electric Co., Schenectady, N. Y. 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O 

Westinghouse Ele & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


BUSHINGS, Bronze. See Bearings & Bush- 


ings, Bronze. 
BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 





BUSHINGS, Porcelain. See Porcelain. 


CABLE, Asbestos Insulated 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

—y Cable Corp., 420 Lexington Ave., New York, 


General Elec. Co., Section Y¥-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn ‘Deltabeston.’’ 

Rockbestos Products Corp., 742 Nicoll, New Haven, Conn. 
‘*Rockbestos A. V. C.”’ 

John A. Roebling’s Sons Co., Trenton, N. J. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

2 Cable Corp., 420 Lexington Ave., New York, 

General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
“‘Glyptal,’’ ‘‘Versatol.’’ 

Rockbestos Products Corp., 742 Nicoll, New Haven, Conr 
‘‘Rockbestos All-Asbestos,"’ ‘‘Rockbestos A. V. C.’ 

John A. Roebling’s Sons Co., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
American Enameled Magnet Wire Co., Port Huron, Mich. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
—s Cable Corp., 420 Lexington Ave., New York, 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pitts 
burgh Pa. 


CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

American Brass Co., Waterbury, Conn 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘‘Dowmetal’’ (Magnesium Alloy). 


CASTINGS, Magnesium Alloy 


Dow Chemical Co., Dowmetal Division, Midland, Mich. 
**‘Dowmetal.’’ 


CASTINGS, Monel, Pure Nickel, Nickel 
Alloyed 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


CASTINGS, Phosphor Bronze 
Bunting Brass & Bronze Co., Toledo, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CELLS, Standard 
The Eppley Laboratory, Inc., Newport, R. I. 


CEMENT, Commutator 

ldeal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N° <, 


CERAMICS. Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


CHAIN, Socket 
3ead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

Heinemann Elec. Co., 99 Plum, Trenton, N. J. ‘‘Re- 
Cirk-it.’’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilseo Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, 1Il. 

Patton MacGuyer Co., 17 Virginia Ave., Providence, 


R. I 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“Turbo.”’ 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd.. Chicago, Ill. 

Mica Insulator Co., Dept. 31, 2€0 Varick, New 
York. N. Y. ‘‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 
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Greater 
Your Engineering Department needs this Chart Now! S AFETY FACTOR 


application calls for oilers, then is the time to refer to 


GITS OILER CHART. Ata glance you may find just * 8 s1: . 
the right oiler to suit that particular application, or you Through efficient utilization of the 


may send in your drawings and our engineers will glad- unique heat dissipating properties 

ly oun Steve 6 tage liner encdiaponerdnae re of die cast aluminum construction, 

a Soo IRC has produced a unique All- 

A full size 24x36 chart will be mailed to your Metal Hheostat which oom — 

engineering department upon request. standards for protection against 

overloads, lower temperature rise 

G1iTs BROs. MEFc. Co. in less space, real dependability 
e and economy. 

Ratings are based on 140° C. hot- 

test spot temperature rise at full 

rotation. Full wattage across as 

little as 14 of the winding area 

causes a total rise of only 160° C. 

Danger of breakage or damage 

by heat is eliminated by the all- 


metal construction which also pre- 
vents corrosion. 


25 AND 50 WATT SIZES 
NOW AVAILABLE 


Made in a full range of 25 and 50 watt 
sizes, including remarkably simple and 
rigid tandem types. Recommendations 
and sample units gladly sent upon re- 
ceipt of complete information regarding 
your proposed application. 


WRITE for IRC 
Catalog VI giving 
full details on this 
revolutionary rheo- 
stat development. 











28 years of cil cups experience 
1854 S. KILBURN AVENUE CHICAGO, ILLINOIS 





Janette Blower eI 


FOR EVERY PURPOSE 


556-558 West Monroe Street Chicago, Ill. U.S.A 
NEW YORK- PHILADELPHIA - PITTSBURGH - MILWAUKEE - LOS ANGELES 














BODINE has a 
Sveed Reducer Motor 
that worth overheat! 


INTERNATIONAL 


Sa CURL RESISTANCE COMPANY 
Speed- Reducer Motors | ¢-'/2000 hp | 405 N. Broad Street, Philadelphia, Pa. 
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COIL (Coils) 
Armature and Field. See Coils 
Driers and Impregnators See Ovens, Industrial. 
Electromagnets. See Coils 
Impregnators Vacuum. See Ovens, Industrial. 
Induction. See Coils 
Resistance See Units and Elements 
Winders and Spreaders. See Winding Machines, Coil. 


COILS 

Acme Wire Co., New Haven, Conn 

American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich 

Dano Elec. Co., 93 Main, Winsted, Conn 

Davis & Co In Dean W 541 W. Fulton, Chicago 
Il 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 


Electricoil C Inc., 6 Varick, New York, N. Y¥ 
General Electric Co., Schenectady, N E 
John A. Roebling’s Sons Co., Trenton, N. J 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


CONDENSERS, Electrolytic Filter 

Aerovox Corp., New Bedford, Mass “‘Hi Farad.”’ 

Benwood Linze Co., St. Louis, Mo 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
S. Plainfield, N. J. 

General Electric Co., Schenectady, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind 


CONDENSERS, Fixed 

Acme Wire Co., New Haven, Conn 

Aerovox Corp., New Bedford, Mass 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
S. Plainfield, N. J. 

General Electric Co., Schenectady, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


CONNECTORS, Wire 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 





Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 
OIL—AIR—GAS 


Etc. 
Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 


(4 Ctl 


MAGNET 
SOLENOID 














Electrical Coil Winding Co. Est. 
2731 Saunders St., Camden, N. J. 1924 


DANTE 


SOLDER & SOLDERLESS 


“p2sok 
LUGS bx 
250 MCM 








SQ. OR RD. END—ONE & TWO HOLE 
ANY TYPE OR SIZE 


WRITE— 
DANTE ELEC. MFG. CO. 


Bantam, Conn. 





Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 

Rajah Co., Bloomfield, N i 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land. O. 


CONTROLLERS, Motor 
(See also Kheostats, Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
General Electric Co., Dept. 6-A201, Schenectady, N. Y 
Heinemann Elec. Co., 99 Plum, Trenton, N. J. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONTROLS, Electronic 

General Electric Co., Schenectady, N. ° 

G-M Laboratories, Inc., Dept. G., 1731 Belmont Ave., 
Chicago, Il 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 

Weston Elec. Instrument Corp., 5882 Frelinghuysen Ave., 
Newark, N. 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio 


CONTROLS AND VALVES, Temperature 
(See also Regulators, Temperature; Thermostats.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, Ill. 

General Electric Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N Broad, Philadelphia, Pa. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, III. 

Supreme Elec Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


CONVERTERS, Rectifier. See Rectifiers. 


COPPER, Beryllium 


American Brass Co., Waterbury, Conn. 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheets (Electro-Deposition) 
American Brass Co., Dept. D5, Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire, 

Insulated. ) 

American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, II! 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Il. 

Driver Co., Wilbur B., Newark, N. J. 

General Cable Corp., 420 Lexington Ave., New York, 
Re A 

General Electric Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
tockbestos Products Corp., 742 Nicoll, New Haven, 
Conn “‘Rockbestos All-Asbestos.’’ 

John A. Roebling’s Sons Co., Trenton, N. J. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, Ill. 
Rockbestos Products Corp., 742 Nicoll, New Haven, Conn. 


CORES, Resistor and Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., Trenton, N. J. “‘Thermolain,”’ 
“*Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1328 Altgeld, Chicago, III. 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y 
Richardson Co., Melrose Park (Chicago), Ill. 
Torrington Mfg. Co., Torrington, Conn. 


CRYSTALS, Molder. See Bezels & Crys- 
tals. 


CUPS, Oil and Grease 

Gits Bros. Mfg. Co 1854 $. Kilbourn Ave., Chicago, 
Ill. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 








DIALS, Etched. See Name Plates. 


DIALS, Radio Tuning Mechanism 

ae & Sons, Inc., L. F., 393 Union, Allentown, 
> 
a. 


DIE-CASTINGS. See Castings, Die 
DIES AND MOLDS 


Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Ill. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DRAFTING ROOM SUPPLIES 
Keuffel & Esser Co., Hoboken, New Jersey. 


DRIVE SCREWS. See Screws, Self-Tap- 
ping. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd, Olney P. O., 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel See Sheets, Steel) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary). 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


ELECTRODES, Welding 
General Electric Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 


EQUIPMENT, Chemical and Special Pro- 
cess 

Stokes Machine Co., F. J., 5996 Tabor Rd, Olney P. O., 
Philadelphia, Pa. 


ESCUTCHEONS 

— & Sons, Inc., L. F., 393 Union, Allentown, 
>a. 

EYELETS 


American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Federal Sales Co., 24 S. Jefferson St., Chicago, III. 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 
FELT 


American Felt Co., Inc., 315 Fourth Ave., New York, 
a 


Felters Co., Inc., 201 South, Boston, Mass. 
—" Felt Works, 4029-4115 Ogden Ave., Chicago, 
ll. 


FILTERS, Radio Interference 
Aerovox Corp., New Bedford, Mass. 


FERRULES 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

—n Co., 17 Virginia Ave., Providence, 


gz. £ 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 
Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre. 
a Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 
ST ee Fibre Co., Newark, Del. ‘‘Codite,’’ 
**Vuleoid.’’ 
— Fibre-Lamitex Corp., 190 E. 12th, Wilmington, 
e 


General Electric Co., Section B-49, Plastics Dept., Pitts 
field, Mass. ‘‘Textolite’’ (‘‘Cetee’’ Cold Mold). 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’” ‘‘Vul-Cot.’’ 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill. 

Taylor Fibre Co., Norristown, Pa. 

— Washer Mfg. Co., 2200 S. Bay, Milwaukee, 

8. 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Maas and Waldstein Co., Newark, N. J. 

New Wrinkle, Inc., Dayton, O. (Wrinkle.) 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

American Enameled Magnet Wire Co., Port Huron, Mich. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

—? Cable Corp., 420 Lexington Ave., New York, 
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DIFFERENT 
INDUSTRIES Contact BRAININ for 


"* S pned en eeeemioceee a" 
Mts ELECTRICAL CONTACTS 


We invite inquiries in regards to materials and designs 
for new applications or for the redesign of existing 
products. Our ability to devise practical and economical! 
contact designs will help solve your product construction 
problems. Specialists in laminated sheet and wire, 
bimetals, composite rivets and screws. Of course, we 
supply contact rivets in silver, silver alloys and other 
materials to your specifications, too. Our technical 
knowledge and skill are at your’disposal. Write us 
regarding your requirements. 


THERMOSTATIC BIMETAL 
PRECIOUS METAL PRODUCTS FOR aS EaN ESSE AS 


‘a Be’ AT LANSDALE, PENNSYLVANIA 
HUNTER PRESSED STEEL CO. 


anch, 


Flea Power — | 
MOTORS |— | | “Nicut! a) | 
A Type for Every Need SeeeeeD Cae 


Universal Motors (AC or DC), both en- 


cased and skeleton types, with or with- ry 2. ~e 
out built-in gear box that gives range > | 

of speeds and one or two drive shafts. ENTE °% 
Built to industrial standards. Thous- uss: 


ands in use doing hundreds of different 
jobs. Remarkably low prices on one 
ora million. Also low voltage motors. 


Pte) ae Se lac 


SpeedWay Manufacturing Co. 
1828 So. 52nd Ave., Cicero, Ill. WRITE FOR 
lai tatiay) 


. Put the job up to 


B-L RECTIFIERS STAR Ceramic Engineers 


As the largest manufacturer of special electrical porcelain 


Change AC to DC without moving in the country, we have complete laboratory and engineer- 
parts glass halle liquids ae spark- ing facilities to develop just the right porcelain to meet 
i eauhetn . : your exact needs. If you want porcelains to do all but 
= 3 : the impossible, consult STAR first. 


DRY — DURABLE — COMPACT Makers of 
eee ECONOMICAL Thermolain 


SPECIAL RECTIFIERS AND COMPLETE ASSEMBLIES are SEND 
itrolain BLUE- 


Nu-Blac PRINTS 
THE BENWOOD LINZE CoO. Commercial PORCE OMPANY “For 


White ESTIMATE 


ST. LOUIS, MO. 41 Muirhead Ave. Trenton, N. J. 
ELECTRICAL RECTIFIERS 


MANUFACTURERS ENGINEERS MAKERS OF ELECTRICAL PORCELAIN SINCE 1899 


AUGUST 1939 



















































































































General Electric Co., Section Q-921, Appliance and GASKETS, Fibre. See Fibre, Vulcanized. KNOBS, Radio and Instrument 
Merchandise Dept., Bridgeport, Conn ; - American Insulator Corp., New Freedom, Pa. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. GAUGES, Air Gap Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
aoe ’ 7 a 7 Chicago, Il. 
FLEXIBLE RESISTORS. See Cords, Re- Ideal Commutator Dresser Co., 1008 Park Ave., Syca-  [mperial Molded Prods. Corp., 2927 W. Harrison, Chi- 
sistance Line. more. Ill cago, Il 
GAUGES, v Kurz-Kasch, Inc., Dayton, O. 
acuum 
FLUX, Brazing okes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., et 
Handy & Harman, 82 Fulton, New York, N. Y. ‘Pl iladelphia, Pa. LACQUERS. See Finishes. 
FURNACES, Direct-Heat, Electric GEARS AND PINIONS, Metal LAMINATED PLASTICS. See Plastics. 
General Electric Co., Schenectady, N. Y. Gear Specialties, Inc., 2650 W. Medill Ave., Chicago 
Ill p ie ‘ 3 
FUSES, Enclosed Perkins Machine & Gear Co., Springfield, Mass. LAMINATION DIES. See Dies & Molds. 
Dante Elec. Mfg. Co., Bantam, Conn 
General Electric Co., Section Q-921, Appliance and ‘ ini 
Merchandise Dept ; Bridgeport, Conn ae GEARS AND PINIONS, Non-Metallic ee Mae te iahaian Lamp Dept., Cleve- 
Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. Brandywine Fibre Products Co., 1402 Walnut, Wilming- ead oO. = 7 a mors 
Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant- ton, Del —— 
ark.”’ Continental-Diamond Fibre Co., Newark, Del. 
Formica Insulation Co., 4638 Spring Grove Ave., Cin- LAVA 
> cinnati, O American Lava Corp., Chattanooga, Tenn. 
FUSES, Potential Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming iameed ie. Ca. Ps arabe, Tenn 
Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (Surge ton, Del re ene seme wis ; 
Protectors. ) Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, - by 
Ill LEADS, FLEXIBLE. See Flexible Leads. 
General Electric Co., Section B-29, Plastics Dept., 
Pittsfield, Mass. ‘‘Fabroil,’’ ‘‘Textolite.’’ . . 
Mica Insulator Co., Dept. 31, 200 Varick, New York, LIGHTS, Pilot or Indicator — yo 
‘Lamicoid.’ ~ “m Co. of America, 134 Liberty, New York, 
Nati 1 Vul ed Fibre Co., Wilmington, Del. 2 
Ric onal = aaah ok Drake Mfg. Co., 1713 W. Hubbard, Chicago, Ill. 
Taylor Fibre Co., Norristown, Pa. ; = Elec. Vapor Lamp Co., 887 Adams, Hoboken, 
GEAR-MOTORS ‘ Rea 
vortt Light . General Electric Co., Schenectady, N. Y. LIMIT SWITCHES. See Switches, Limit. 
ot Lig 
i ‘ . &§ s ws 
ane or GEAR STOCK, Laminated. See Pistics; “2% BAe SenEws. See Serews, 
Wee oe also Gears & Pinions, Non-Metallic. F : 7 
NEW 6 PAGE . LOCK WASHERS. See Washers, Lock 
CATALOGUE GENERATORS. See Plating Generators. and Spring. 
GLUE POTS. See Pots and Ladles. LUGS, Copper 


Dante Elec. Mfg. Co., Bantam, Conn. 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


GRAPHITE BEARINGS. See Bearings & more, III. 
National Sales Agents Bushings, Graphite. Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
TMC Hts ~'. ' Cincinnati, O 





Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 
ee : HANGERS, Ball and Roller Bearing Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
| S K F Industries, Inc., Front & Erie Ave., Philadel- RB. I 
i phia, Pa. Sherman Mfg. Co., H. B., Battle Creek, Mich. 
| 


HARNESSES, Wire. See Flexible Leads. MACHINE SCREWS. See Screws, Ma- 
chine. 
HEATING ELEMENTS. See Units and . 
Elements, Resistance Heating. MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 
INSTRUMENTS, Laboratory prantand 


General Electric Co., Schenectady, N. MACHINES, Impregnating 
General Radio Co., 30 State, fein Mass. Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., Philadelphia, Pa. 
[ESTEE MENT LITTELFUSES 7 oe = I 11 NN. Broad. Philadetnt P 
or meters, 1/200 amp. up. HI- tlec. Co., Inc., 253 roac niladelphia, Pa. eT 
VOLT LITTELFUSES for trans. Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve. MACHINES, Polishing and Buffing 
mitters, ete., 1000, 5000, 10,000 land, O Packer Machine Co., Dept. M, Meriden, Conn. 
voit ranges; 1/16 amp. up. Simpson Electric Co., Chicago, Ill. 
NEON VOLTAGE FUSES and Triplett Elecl. Instrument Co., 318 Harmon Ave., Bluff-§ MACHINES, Riveting 
Indicators. AIRCRAFT, AU10 WRITE ton, O. 


. . Tubular Rivet & Stud Co., Wollaston, Mass. 
and RADIO FUSES; fuse gop Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 


ting, ete. Newark N. J. , ag. 
mounting, ete CATALOG Bb an ny Elec. & Mfg. Co. Dept. 7-N. E. Pitts- a ALLOYS, See Alloys, Mag 
burgh, Pa. “e ° 


INSTRUMENTS, Portable and Switchboard MAGNETS, Lifting 


ectric ing C 2731 § en, 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, — — Pe eee ee 

aha . Mfg ., 0905 J ic be , O. 

Giarineal: Setectvie Wa. Sichienerainy eee: Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 
General Radio Co., 30 State, Cambridge, Mass. 





H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. MAGNETS, Permanent 
Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- General Electric Co., Schenectady, N. Y. 
land, O. Simonds Saw & Steel Co., Lockport, N. Y. 


Simpson Electric Co., Chicago, II. 
Triplett Elecl. Instr nt Co., 318 Hs Ave., luff- 

_ io eC nstrumen 0 armon e., Blu MANUFACTURING, Contract 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 

Newark, N. J. ‘“‘Illuminometer,’’ ‘‘Pin-Jack.’’ 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- MEGOHMMETERS. See Instruments. 
burgh, Pa. 


MELTING POTS, LADLES. See Pots & 
INSTRUMENTS, Resistance rites Ladles. 
General Electric Co., Schenectady, N. ws 
re 1 Radio Co., 30 S b ° 
Industrial Instruments, site Caibriage ."" METALS, Colored. See Metals, Prefinished. 


INSTRUMENTS, Speed Indicating. See METALS, Laminated. See Metals, Ther- 








Tachometers. mostatic. 
INSULATION (Insulating) (Insulators) METALS, Pre-finished 
; Beads. See Beads, Insulating. (Coils, Sheets, Strips, Wire) 
' Bushings. See Ceramics. American Nickeloid Co., 12 N. Second, Peru, Il. 
| Ceramic. See Ceramics. “‘Nickeloid,’’ ‘“Tint-Metal.’’ 
| Cloth. See Cloth, Insulating. Thomas Steel Co., Warren, O. 


Composition. See Plastics. 






Compounds. See Varnish, Insulating; also Wax and METAL, Thermostatic 
& , 
aaa also Plastics Baker & Co., Inc., 113 Astor, Newark, N. J. 
1] Lava. See Lava. iat C. S. Brainin Div., I. Stern’ & Co., Inc., 218 W. 40th, 

THE ORIGINAL || Mica. See Mica. New York, N. Y. 
1 A FAVORITE)! Molded. quee Plastics. Oe ae o> fot Corp., 547 - 39th, 
FOR 40 YEARS|| ee ee ot, ee. Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 
| & | Plastics. See Plastics - Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Ill. 

Porcelain. See Porcelain. General Plate Co., Div. of Metals and Controls Corp., 34 

MAKES SOLDER | Slot. See Paper, Insulating; also Cloth, Insulating. Forest, Attleboro, Mass. ‘“‘Truflex.”’ 


FLOW QUICK | Tape. See Tape. 


Tubing. See Tubing, Varnished Fabric; also Tub- METERS. See Instruments. 








AND FAST | ing. Laminated Phenolic; also Tubing, Vulcanized 
| A eae ee MICA 
| pprove y | Varnish. See Varnish, Insulating. ‘ - y 7 
alia Wax. See Wax 2 : ; Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
' Underwriters Fe ae ee Continental-Diamond Fibre Co., Newark, Del. | ‘‘Mica- 
i Laboratories || iRONS. Seldert bond.” 
\ 1] oldering General Electric Co., Section M-619, Insulating Materials 
Manufactured by | General Electric Co., Schenectady, N. Y. Div., Appliance and Merchandise Dept., Bridgeport, 
BURNLEY BAT TERY & MFG co || Ideal Commutator Dresser Co., 1008 Park Ave., Syca- one om e in. ‘Seale 
= x 4 more, : nsulation Manufacturers orp., i yashington 
NORTH EAST, PENNSYLVANIA | Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, 0. Blvd., Chicago, Ill. 
TT  hV—eVw—«wrorCrCrCrssSsSsSss\$<Wmo Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. Macallen Co., 16 Macallen, Boston, Mass. 
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TC a Ces lf it’s Electrical — 


FOR FRACTIONAL H. P. you need 
LAMINATED 


INSUROK 





- Power Ranges! 300 to 1/15 H. P. THE PRECISION PLASTIC 


ock @ Designed specifically to solve your problems, these 
shaded-pole induction motors are guaranteed against 
electrical or mechanical defects. Equipped with oil- 
less, self-aligning bearings, and shafts of high carbon, 


The varied demands of the electri- 

























saad centerless ground steel. Coils are of highest grade cal industry for a wholly dependa- 
Rd., wire on special rag-stock paper cores. Workmanship : 
is precision perfect. Write for full information today, ble plastic are met by INSUROK, 
_— Write today for Bulletin 37 for detailed information. f aes ; 
the superior precision plastic by 
Ma- - , ° 
F i SL CORP Richardson. Available in sheets, 
y a a 
ves . . . 
er rods and tubes for fabrication in 
Rochester, New York 
Makers of ARCTIC AIRE FANS, EXHAUST FANS, PILOT BLOWERS, ete, your own plant. Also supplied in 
O.. 
completely finished parts and prod- 
NOW ...a BETTEE 8 ucts ready for assembly. | 
RELAYatLOWER COST. 
fag- 
imden, “ I D 5 e T , = ai 
0. ere 
p FE L A Y S Type MR-Single Pole (Ac or DC) 
24" x 1%” x 1%” wide. 
Designed especially for use where small, inexpensive relays are needed, P-B | 
MIDGET RELAYS will give long, trouble-free service. Precision-built of the 
best relay steel, they offer maximum dependability at minimum cost. Write 
for special bulletins today! 
POTTER & BRUMFIELD ",.” | 
INC. 
ts & PRINCETON, INDIANA 
Midget Relays. Semi-Sensitive Relays. Small Power Relays. Process Timers. 
ecial Timers. 
shed. 
Ther- 
u, Il. | 
Y. 40th, | 
- 39th, 
Lich. 
», Ill 
‘orp., 34 
H 
N.Y. . - » For high-speed economical production, you need perfect aa "es RICHARDSON COMPANY 
““Mica- dies. Good laminations can only be made from a good die. CCT CCST TTT Cmte CCT Tar tiny 
Materials NEW a ss mags fan eee assays + s NO 
aa WM. P. STEIN & CO. aa 
_— 424 ST. PAUL STREET ROCHESTER, NEW YORK 
JRING AUGUST 1939 










































































Mica Insulator Co., Dept. 31, 200 Warick, New York, NICKEL : 1a: ik anaes ee — = Products Corp., 1024 Kolmar Ave., 
mS Besient eC Co., Inc., Waltham, Mass. ‘‘Y-26.” International Nickel Co., Inc., 67 Wall, New York, N. Y. Continental-Diamond Fibre Co., Newark, Del. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- Dilecto, Dilophane, Celoron. , 
burgh, Pa. NICKEL-SILVER Eclipse Moulded Prods. Co., Milwaukee, Wis. ; 
_— (Sheet, Rod, Tube, Wire.) Formica —" Co., 4638 Spring Grove Ave., Cin- 
. American Brass Co., Waterbury, Conn. cinnati, i 
MOLDED INSULATION. See Plastics. American Nickeloid Co., 12 Second, Peru, Ill. (Pre- Franklin Fibre- Lamitex Corp., 190 E. 12th, Wilmington, 
finished. ) e 
Driver Co., Wilbur B., Newark, N. J. General Electric Co., Section B-49, Plastics Dept., 
MOLYBDENUM ae Driver-Hlarris Co. Harrisen, N. 3. Pittsfield, Mass. “Textolite.”” (‘“Cetec’” Cold Mold.) 
Wire, Rods, Sheets, Special Shapes. be ood Hoskins Mfg. Co., Detroit, Mich — Plastics, Inc., North Tonawanda, N. Y. ‘‘Du- 
Callite Products Division, Eisler Elec. Corp., 547 — Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.’’ : 
— be - . : Indianapolis, Ind Seymour Mfg. Co., Seymour, Conn. Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 
allory ae » Inc., Inc 8, d. cago, 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- Kuhn Py MN nab Moulding & Tool Co., 1204 Southard, 
burgh, Pa. NOZZLES, Spray . Trenton, N. J. 
Supreme Elec. Products Corp., 105 Mt. Hope Ave., Kurz-Kasch, Inc., Dayton, O - 
tochester, N. Y Macallen Co., 16 Macallen, Boston, Mass. 
tine lone alg on, N. J Mica Insulator Co., Dept. 31, 200 Varick, New York, 
: , : ad . . > ? 7 yr. ‘‘Lamicoid.”’ 
Driver Co., Wilbur B., Newark, N. J. NUTS, Machine. See Bolts, Nuts and . . — a 
International Nickel Co., Inc., 67 Wall, New York, N. Y. Screws. Nationai Vulcanized Fibre Co., Wilmington, Del. > 
Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 
MOTOR DRIVE UNITS. See Drives, Ma- NUTS, Wing ; ee a ‘ei oe, Rubber Co., Joseph, 330 Webster St., Trenton, 
i y Parker-Kalon Corp., Dept. E, 19( Yarick, New ork, 
chine Tool. oo = re , eee Insulation Co., 84 Purchase St., 
Boston ass. 
MOTOR GENERATORS o tr : . Synthane Corp., Oaks, Pa. 
General Electric Co., Schenectady, N. Y. OHMMETERS. See Instruments. Taylor Fibre Co., Norristown, Pa. 
‘ : Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
MOTOR STARTERS. See Controllers, Mo- OIL SEALS. See Seals, Oil. burgh, Pa. , 
tor. 
OILERS 
MOTORS Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, PLATES, Carbon Resistance 
(See also ‘“‘Motor specifications for Designed-in Power Ill. I jal I = Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
a eee a “pag psioes Hunter Pressed Steel Co., Lansdale, Pa. 
ane. ——— a —" Speedway Mfg Co., 1828 S 52nd Ave., Cicero, Tl. Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
ino. a Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,” _ land, 0. 
Bodine Elec. Co., 2256 W. Ohio, Chicago, Il *‘Levomatic,’’ ‘‘Drip-Drop.”’ Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. 


Delco Appliance Division, General Motors Sales Corp., OIL-LESS BEARINGS. See Bearings & 


PLATING GENERATORS 


Rochester, N. Y¥. (Also Radio Tuning Motors.) Bushings, Graphite; Bearings & Bush- Electric S Ity ¢ 213 South, Stamford, Conn 
Dues Products Division, General Motors Corp., Dayton, ings, Non-Metallic. Geasral Electric "co. Schenectady,” N. ‘Y.— — ee, 


Kendrick & Davis Co., Lebanon, N. H. 


Dumore Company, Dept. 109-G, Racine, Wis. 


Electric Specialty Co., 213 South, Stamford, Conn. OSCILLOGRAPHS. 


See Instruments, also 


Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan Testers. PLATINUM. See Points, Contact. 
an. cece, Th. 

yeneral Electric Co., Schenectady, N. Y. i 

Hansen Mis. Co., Princeton, Ind. OVENS, Industrial and Laboratory PLATINUM 


Annealing, Drying, Temper Drawing, Mold Baking. 
General Electric Co., Schenectady, N. 


| Haydon Mfg. Co., Inc., Forestville, Conn. Y. 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


Holtzer-Cabot Elec. Co., 125 Amory, Boston, 
Janette Mfg. Co., 


Baker & Co., Inc., 113 Astor, Newark, N. J. 
Mass. 


556 W. Monroe, a Ill. 


| Kendrick & Davis Co., Inc., Lebanon, N PLUG & CORD SETS 

Kingston-Conley Elec. Co., North Pautoiela’ N. PACKING MATERIAL Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Leland Elec. Co., Dayton, 0. Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, Diamond Wire & Cable Co., Chicago Heights, Ill. 

| Master Elec. Co., Dayton, O. Ill. (‘‘Kimpak’’ Crepe Wadding.) a Cable Corp., 420 Lexington Ave., New York, 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. aaa 
Signal Elec. , Ca, & i ic ? “ea Ni ani Genera! Electric Co., Section Q-921, Appliance and Mer- 
Smith a. 7 tae _ h. PAINT. See Finishes. chandise Dept.. Bridgeport, Conn. ‘‘Ge-Flex,” ‘‘Tell- 
Speedway Mfg. Co., 1828 So. 52nd Ave., tale Tap,’” *“Unicord.”’ 


PAPER, Insulating 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Fish Paper, Press Board, Fibre Board, 


Cicero, Ill. 
Bloomfield, N. J. 
3026 Robertson Ave., 


Star Electric Motor Co., 
Victor Elec. Prods., Inc., ~ ic 
nati, O. Slot Insulation. 


Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Brand & Co., Wm., 276 Fourth Ave., 
Mo Turbo. 


Fuller Board, 
New York, N. Y. 


Cincin- 


PLUGS, Attachment 


Allied Electric Products, Inc., 76 Coit St., Irvington, 
a 


y, - TN F Brandywine Fit >roduct ., 1402 Walnut, Wilming- N. J. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- a Fibre Products Co sie miné- Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
urgh, Pa. Continental-Diamond Fibre Co., Newark, Del. General Electric Co., Section Q-921, Appliance and 
Cottrell Paper Co., Dept. M, Fall River, Mass. ‘‘Copaco,’’ Merchandise Dept., Bridgeport. Conn. m 
MULTIPLE LEAF CONTACT SWITCHES. “Nungra,’’ “Darlac,” ‘‘Caparex.”’ C._D. Wood Electric Co., Inc., 826 Broadway, New York, 
See Plugs & Jacks, Radio Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilmington, N. Y. 
- " Del. 
NAILS "Eaeaction bast eeanen a oe capes 
American Steel & Wire Co., Rockefeller Bldg., Cleve- Insulation Manufacturers Corp., 565 W. Washington — Spring Co., M. D., 690 Central Ave., Pontiac, 
land, O. (United States Steel Corp. Subsidiary.) Blvd., Chicago, Il Mich 


Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, Wis. 


Dept. 31, 200 Varick, New York, 
“‘Duro,’’ ‘‘Micoid.’’ 
Fibre Co., Wilmington, Del. 


Mica Insulator Co., 
NAME PLATES N. Y. ‘‘Armatite,’ 
Grammes & Sons, Inc., L. F., 393 Union, Allentown, National Vulcanized 
Pa. “‘Campbellite,”’ **Peerless.’’ 
Taylor Fibre Co., Norristown, Pa. 
West Virginia Pulp & Paper Co., Pulp Products Dept., 

230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘“Dens- 

ite.’’ PLUGS & SOCKETS, Multiple Contacts 


PLUGS & JACKS, Radio 


—— Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
: 









| Westinghouse Elect. & Mfg. Co., Dept 7-N, E. Pitts- Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
by E We I burgh, Pa. Ill. 
* 
PEGS, Armature : 
Un breakable Insulation Manufacturers Corp., 565 W. Washington PLUGS & SOCKETS, Single Contact 


Jones, Howard B., 2300 Wabansia Ave., Chicago, IIl. 


Blvd., Chicago, Ill. 


Mica Insulator Co., Dept. 31, 
N. Y 


National Vulcanized Fibre Ca., 


200 Varick, New York, 


OILERS 


POINTS, Contact 


Wilmington, Del. Molybdenum, Platinum, Silver, 


Tungsten, Special Al- 








Modern! Streamlined! 





bearings, pump and gear 
housings, etc. 







PENDANTS, Socket Chain 


PHENOL FIBRE. See Plastics. 


loys. 


Baker & Co.. Inc., 113 Astor, Newark, N. J 


Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. s ., 218 W. 
ia “| For maintaining a constant ‘ Cc. nS, Brainin Div., I. Stern & Co., Inc., 218 W. 40th, 
= level of oil in ring or ball PHENOLIC COMPOUNDS. See Plastics. Callite Products Division, Eisler Elec. Corp., 547— 


39th, Union City, N. J 
General Plate Co., Div. 
34 Forest, 


‘of Metals and Controls Corp., 
Attleboro, Mass. 






























Mallory & Co., Inc., P. R., Indianapolis, Ind. 
s yl PHOSPHOR BRONZE 
Write for Bul. #25 American Brass Co., Waterbury, Conn. 
Bunting Brass & Bronze Co., Toledo, O. 
TRICO FUSE MFG. co. Driver-Harris Co., Harrison, N. J. PORCELAIN 


Akron Porcelain Co., Akron, O. 


Mitwaukee American Lava Co., 


Scovill Mfg. Co., 65 Mill, 


Seymour Mfg. Co., 


Waterbury, Conn. 
Seymour Conn. 


Wisconsin Chattanooga, Tenn. 





j —— _ =: —. = of ees 
| Louthan g. Co., East verpool, O. ‘‘Elemite.’’ 
PHOTOELECTRIC CELLS AND TUBES Star Porcelain Co., Trenton, N. J. ‘‘Nu-Blac,” ‘‘Ther- 


General Electric Co., 

G-M_ Laboratories, Inc., 
Chicago, Ill. 

Weston Electl. Instrument Corp., 
Newark, N. J. ‘‘Photronic.’’ 


Schenectady, N. 


molain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 
Dept. G, 


Steward Mfg. Co., D. M., Chattanooga, Tenn. 
Universal Clay Products Co., 1540 E. First, 
oO. 


1731 Belmont Ave., 


Sandusky, 
582 Frelinghuysen Ave., 


——— POTENTIOMETERS. See Resistors, 
Control. 


PILOT LIGHTS. See Lights, Pilot. Radio 


| PINIONS. See Gears & Pinions. 7 
POTS & LADLES, Melting 
FROM ROOM TO FURNACE PINS, Cotter Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
TEMPERATURES Hubbard Spring Co., M. D., 690 Central Ave., Pon- “Dunco.”” 


General Electric Co., Schenectady, N. Y. 

Sta-Warm Electric Co., 565 N. Chestnut, 
“*Triplex.’’ 

Trent Co., Harold E., 619 N 


tiac, Mich. 


PLASTICS, Laminated or Molded 


(See also Tubing, Laminated Phenolic.) 


Ravenna, O. 


. 54th, Philadelphia, Pa. 


' Strips, Rings, Tubular, immersion, Cartridges 
| Unit Heaters, Air Heaters, Vane Heaters, an 
Furnace Types. Why not ask 


for engineering 


date? Write for name of nearest representative. American Insulator Corp., New Freedom, Fa. 
= mariqen insulator Corp.. New Bresdem, Fe. (Cold one cinisHED METALS. See Metals, 
HAROLD E. TRENT CO. Auburn Button Works, Inc., Molded Plastics Div., Pre-finished. 
Auburn, N. Y¥ 
619 WN. 54th ST., PHILADELPHIA, PA. Bakelite Corp., 247 k N Tork, N. : : 
Gauss Maekede tote, at metian Gon ¥ PRESSES, Ceramic, Tabletting, Plastic 


American Cyanamid Co., 30 
Ef 


New York, } 
Fibre Products Co., 1402 Walnut, 


Rockefeller Plaza, 
Brandywine 
ton, Del. 


Molding, Plastics Preforming 
Stokes Machine Co., F. J., 5996 Tabor Rd, Olney P. O., 
Philadelphia, Pa. 


Wilming- 





ELECTRICAL MANUFACTURING 


AUTOMATIC 4 ELECTRI 


RELAYS 


WILL DO THE JOB BETTER 


Better because of forty years of relay building 
experience. 

Better because ‘‘proving ground’ tests supplement 
rigid inspections. 

— because you get a relay for your particular 
need, 


Write for 48 Page Catalog 


American Automatic Electric Sales Company 
1033 W. Van Buren St., Chicago 


Giles Automatic 


STAKING 
MACHINE 


@ The ideal riveting machine 
where absolute uniformity is re- 
quired. Adjustable for particular 
jobs, such as riveting movable 
joints, etc. Weight of hammer 
blow can be varied; special de- 
sign prevents tripping with 
fingers in die. Work is held 
firmly in position by pad while 
in operation. No wiring or 
other installation problems. 
Write for illustrated 
‘older; no obligation. 


WEBER MACHINE CORP. 


ROCHESTER, NEW YORK 








Double Cup Washer IF IT ISN’T MADE BY 
Lugs 1015 Series 


Lo a DRIVER-HARRIS 


HARRISON, N. J. 


--ITISN’T..... 


K & H SOLDERLESS TERMINAL LUGS 1 OTT I 
AND CONNECTORS FOR ALL PURPOSES NicinrowumMe 
» WRITE FOR CATALOG « . 


KRUEGER & HUDEPOHL 


THIRD & VINE STS. CINCINNATI, OHIO 


AUGUST 1939 











































































PUSH BUTTON STATIONS. 


Remote Control. 





See Switches, 


PYROXLIN COMPOUNDS. See 


Plastics. 


RAWHIDE GEARS. 
Non-Metallic. 


See Gears & Pinions, 


RECEPTACLES, Lamp. See Sockets, 
Lamp. 

RECTIFIERS, Current 

Benwood Linze Co., St. Louis, Mo 

Electricoil Co., In 6 Varick, New York, N. Y. 

General Electric Co Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

REFRACTORY PORCELAIN. See Cera- 


mics; Cores, Resistor; Porcelain. 
REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 


(See also Controls & Valves, Temperature; Thermo- 
stats.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 1388 N. Juniper, Philadelphia, Pa. 
**Dunco.’’ 
General Electric 
Mercoid Corp., 


Co., 
4201 


Schenectady, N. Y 


Belmont Ave., Chicago, IIl. 


REGULATORS, Voltage 








The Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State Cambridge, Mass. 
Variac.”’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Electric Sales Co., 1033 W. Van 


Ill 

Accumulator 
“‘Agastat”’ 

Inc 


Buren, Chicago, 
American Gas 
beth, N. J. 
Davis & Cx 
Ill 
Dunn, Inc., 
“‘Dunco.’’ 
Eagle Signa: Corp., 


“‘Autelco,’’ ‘‘Strowger.’’ 
Co., Electrical Div., 
(Time delay) 
Dean W 541 W 


Eliza- 
Fulton, Chicago, 
Struthers, 138 N. Juniper, Philadelphia, Pa. 


Moline, Ill 


Feneral Electric Co., Schenectady, N. Y¥ 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Il. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 


Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 


H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Mercoid Corp., 4201 Belmont Ave., Chicago, IIl. 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 
Supreme Elec. Products Corp., 105 Mt. Hope Ave., 


Rochester, N. Y 


Ward Leonard Elec. Co., 34 South 


Mt 


Vernon, N. Y. 





QUANTITY 
PRODUCTION 


RELAYS 


at attractive 
prices! 





impregnated layer wound coils. 
6, 12 & 110 Volt A.C. & D.C. Also plate 
circuit type. 


ALLIED CONTROL CO., INC. 








Weston Elec Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 

Westinghouse Elect. & Mfg. Co., Dept 7-N, E. Pitts- 
burgh, Pa 

RESISTANCE LINE CORD. See Cords, 
tesistance Line. 

RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S$ First, Milwaukee, Wis. 
**Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 


General Electric Co., Schenectady, N. Y. 
International Resistance Co., 405 N. Broad, Philadelphia, 


Pa 
Mallory & Co 


Inc., P. R., Indianapolis, Ind. 
National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill 
Ohmite Mfg. Co., 4804 W. Flournoy, Chicago, Il. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 
Attentuators, Fixed Resistors, Rheostats, Potentiometers. 


Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Radio Co., 30 State, Cambridge, Mass 
International Resistance Co., 405 N. Broad, Philadelphia, 


Pa. 
Mallory & Co., Inc., P 
National Electric 


R., Indianapolis, Ind. 
Controller Co., 5309 Ravenswood 
Chicago. Ill 


Ohmite Mfg. Co., 4804 W. Flournoy, Chicago, Ill. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 


Ave., 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

International Resistance Co., 405 N. Broad, Philadelphia, 
> 


National Electric Controller Co., 5309 Ravenswood Ave., 


Chicago, Tl 
Ohmite Mfg. Co., 4804 W. Flournoy, Chicago, III. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“*Vitrohm.”’ 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa. 


RHEOSTATS, Radio. See 
Control. 


RIVETS 


Resistors, Radio 


Federal Sales Co., 24 S. Jefferson, Chicago, III. 
Progressive Mfg. Co., Torrington, Conn 


Tubular Rivet & Stud Co., 


R.P.M. COUNTERS. 


Wollaston, Mass. 


See Tachometers. 
RUBBER, Hard & Soft Molded 
Castle Rubber Co., East Butler, Pa. 


Western Rubber Co., Goshen, Ind. 


SCREW MACHINE PRODUCTS, 
See Fibre, Vulcanized. 


Fibre. 


SCREW MACHINE PRODUCTS, Metal 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

Linden & Co., Inc., 891 Broad, Providence, R. I. 

Newton Mfg. Co., Plainville, Conn. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn 

Scovill Mfg. Co., 65 Mill, Waterbury, Conr. 

Shimer & Sons, Samuel J., Milton, Pa. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2533 N 
Ill. ‘‘Sems.’’ 


SCREWS, Machine 


Keeler Ave., Chi- 


cago 


American Screw Co., Providence, R. I. 
Chandler Products Co., Euclid, Ohio 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corp., New Britain, Conn 

The Lamson & Sessions Co., Cleveland, Ohio. 
National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corp., New York, N. Y. 

Pheoll Mfg. Co., Chicago, Ill 

Progressive Mfg. Co., Torrington, Conn. 


3ardsall & Ward Bolt & Nut Co., Port Chester, 


Co. 65 Mill, Waterbury, 
Lock Washer Co., 2533 N. 


Russell, 
Scovill Mfg 
Shakeproof 

cago, Ill. 


SCREWS, Recessed Head 
American Screw Co., Providence, R. I 
Continental Screw Co., New Bedford, 


Conn. 
Keeler Ave., Chi- 


Mass. 


WS, Self-T ing, Sheet Metal and 
| 227 FULTON STREET, NEW YORK 5s pha as tig 
Federal Sales Cc 24 S. Jefferson St., Chicago, Ill. 
| Parker-Kalon Corp., Dept. E., 190 Varick St, New 
i York, N. Y. 
« SCREWS, Set 
crew acnine iro UCTS Parker-Kaion Corp., Dept. E., 190 Varick St, New 
York, N. Y 
b O ? Scovill Mfg. Co., 65 Mill, Waterbury, Conn. , eid 
Se Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
Made Lo Order * i995 8 
FROM STEEL BRASS SCREWS, Sheet Metal. See Screws, Wood. 
SCREWS, Tapping 
OR STAINLESS STEEL Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
| cago, Ill. 
SEND SAMPLES OR SCREWS, Thumb is at emia 
*arker-Kalon Corp., Dept. E., g Jari . New 
| BLUE PRINTS FOR Pacey Kyler, Corp. Dep 
i] PRICES AND DETAILS Progressive Mfg. Co., Torrington, Conn. 
SCREWS, Wood. ; wig 
American Screw Co., Licensor, Providence, se 
| SAMUEL J.SHIMERSSONS American Protas uceane. Euclid Ohio. : 
\ MILTON,PA. Continental Screw Co., New Bedford, Mass. 








Corbin Screw Corporation, New 
The Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corporation, New York, N. Y 

Pheoll Manufacturing Company, Chicago, Illinois. 
Russell, Bardsall & Ward Bolt & Nut Co., Port Chester, 

Mi: 
Scovill Manufacturing Co., Waterbury, Conn. 


Britain, Conn. 


SEALS, Oil 

American Felt Co., Inc., 315 Fourth Ave., New York, 
N a 

Felters Co., Inc., 201 South, Boston, Mass. 

Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 


Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, IIL. 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill 


SEPARATORS, 
Ohio Elec. Mfg. Co., 


Syca- 


Magnetic 
5905 Maurice Ave., Cleveland, O. 


SHADES, Mica 

Mica Insulator Co., 
nm. oe 

New England Mica 


Dept. 
Co., 


31, 200 Varick, New York, 


Waltham, Mass. 


SHEETS, Brass, Bronze, 


Copper. 
Brass, Bronze and Copper. 


See 


SHEETS, tron Enameling 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite 
Newport Rolling Mill Co., 
Republic Steel Corp., 
Ryerson & Son, Inc., 


(United 


City, Ill. 
Newport, Ky. 
Cleveland, O. 


Jos. T., Chicago, Ill. 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 
American Nickeloid Co., 12 N. Second, Peru, III. 
finished). 

American Steel & Wire Co., Rockefeller Bldg., 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp.. Subsidiary.) 
Granite City Steel Co., Granite City, 
Newport Rolling Mill Co., Newport, 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


(Pre- 


Cleve- 


Ill. 
Ky. 


SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
I 


a 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Handy & Harman, 82 Fulton, New York, N. Y. 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

SLATE 

Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. 
nished. 


See Tubing, Var- 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Electric Co., Schénectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SOCKETS, Lamp 
General Electric Co., Section Q-921. Appliance and 
Merchandise Dept., Bridgeport, Conn. 


SOLDER, Self-fiuxing 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago III. 


SOLDER, Silver 


Ge:..ral Plate Co., Div. of Metals and Controls Corp. 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil- 
Fos,’’ ‘‘Easy-Flo.’’ 

SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 

Burnley Battery & Mfg. Co., North East, Pa. 

Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Ill. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

SOLDERING IRONS. See Irons, Solder- 
ing. 


SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, III. 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 


Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 


General Electric Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
National Acme Co., 170 E. 131st St., Cleveland, O. 
Trombetta Solenoid Co., Milwaukee, Wis. 


SPEED INDICATORS. 
also Stroboscopes. 


See Tachometers; 


ELECTRICAL MANUFACTURING 





































yca 
oO 
ork, 
See 
ited 
SYNCHRONIZED 
COIL 
ne PRODUCTION 
nited allows operator to perform manual operations on one 
winding head while other heads are in production. 
Write for new bulletin on No. 102 Coil Winder. 
pati, UNIVERSAL WINDING COMPANY 





P. O. BOX 1605 PROVIDENCE, R. I. 


HOW MUCH “MORE? 


How Much More than its competitors your product offers, 
‘ar- often decides its purchase. 


BUILD IN ILSCO 
SOLDERLESS LUGS 


Simple—easily 
adapted to almost 
Syca- any product design. 
Easy and speedy to 
use. Proot eseinst 
extreme pull . 
and Bottom wire opening 
grips wires tight com- 
pletely around. 


see one in action: ILSCO COPPER TUBE 


Orp., 


lat- 






























o Ill. 
Sample on request & PRODUCTS, INC. 
Corp 5629 MADISON ROAD, CINCINNATI, O. 
“Sil- 
», Ill, TO 
es YOUR SPECIFICATIONS 
der- a 
Practically every Solenoid job is different. 

an That is why Davis-Made Solenoids are de- . 
— signed to correctly perform the job for which VA 

they are required—built to your exact A fA 

specifications. mt 
-_—" Davis Engineers will gladly help you design i 

a Solenoid to fit your own particular problem. ay 
cago, Quality and low unit cost are outstanding Z 
mden, features. Take advantage of this service. No 

obligation. Write today. a 
. Tl. rf 
. DEAN W.DAVIS & CO.,INC. 
nies 541 W. FULTON ST. CHICAGO, ILL. 





COILS FOR EVERY ELECTRICAL PURPOSE 


AUGUST 1939 











EWPORT 






ELECTRICAL 


SHEETS 3": 


GALVAN GALVANIZED ED 

One of the outstanding charac- & me 
pi on ae 

teristics of Newport Electrical 44d 
Sheets is their superior workabil- 
ity—their ease of fabrication. 
They punch cleanly; are always true to gauge; alike 
in finish and uniform in physical and electrical prop- 
erties. The result of these Newport qualities is 
assured high performance in any product of which 
Newport Electrical Sheets become a part . . . per- 
formance that reflects itself to your profitable advan- 
tage. 


Newport Products—Hot Rolled Sheets@Cold Rolled 
Sheets@Newport Electrical Sheets@GOHI Pure Iron- 
Copper Alloy Sheets—Globe Brand Galvanized Steel 
Sheets@GOHI Enameling Iron Sheets@KCB Copper 
Steel Sheets@Newport Long Terne Sheets@Newport 
Galvannealed and DeLuxe Metal Sheets. 









NEWPORT 
MENTUCKY 


"Division OF 
GN THE ANDREWS STEEL CO. 


Andrews Products in Carbon and Alloy Steel: Blooms @ Forging Billets @ 
Re-rolling Billets @ Slabs @ Universal Mill Plates @ Sheet Bars. 


105 



























SPEED REDUCERS 

Alliance Mfg. Co., Dept. H., Alliance, Ohio. 

Barber-Colman Co., Rockford, Ill. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill. 

Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 

Delco Products Div., General Motors Corp., Dayton, O. 

Dumore Co., Dept. 109-G, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago, III. 

Kendrick & Davis Co., Lebanon, N. H. 

Leland Elec. Co., Dayton, O. 

Master Elec. Co., Dayton, O. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Star Elec. Motor Co., Bloomfield, N. J. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


% for Electrical 
mi Purposes, Natural 
Of Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 











TROMBET TIA SOLENOID CO. 


MILWAUKEE WISCONSIN 


U.S.A 
A.C. & D.C. SOLENOIDS 


Any voltage, ay oer Gone purpose— 
15 sizes—/4 to 90 Ibs. High speed—11 sizes—', to 
35 Ibs. Long Stroke—11 sizes 4, to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity 1%4—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes up to 2,500 ft-ibs. 
RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 


POWREX 
TILT-SWITCH 


GREATER SAFETY 
INCREASED SALES 


Tip-over safety switches for 
portable heaters. Level 
switches actuated by tilting 
or jarring for vending ma- 
chines, etc. Hermetically 
sealed, metal tube, mercury 
contact. Dependable. 
Rugged. Write for bulletin. 


POWREX SWITCH CO. 


196 Willow St., Waltham, Mass. 


OUTSTANDING | 
LALA 





Gardiner Flux-Filled Solders save time and material be- 
cause their unvarying high quality makes possible faster, 
cleaner work. Available in acid and rosin core. . 

various alloys and core sizes gauges as small as 
1/32”. Gardiner solid wire, bar, drop and pellet solders 
provide same outstanding quality and low price advantages. 

Eastern Sales Office and Warehouse 
DAVID M. KASSON & CO., 401 Broadway, New York 


&. 
an 7 1 Zs =? 
N 


IMETAL CO. #4 
4818 So, Campbell Ave., Chicago, Ill. 








SPEED REGULATORS. 


See Controllers, 
Motor. 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Barnes-Gibson-Raymond, Div. of Associated Spring 
Corp., 6399 Miller Ave., Detroit, Mich. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Coun. 

Raymond Mfg Co., Div. of Associated Spring Corp., 
Corry, Pa. 


SPROCKETS 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III. 

Aluminum Goods Mfg. Co., Manitowoc, Wis. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
$ristol, Conn. 
Dante Elec. Mfg. Co., Bantam, Conn. 


Grammes & Sons, Inc., L. F., 393 Union, Allentown, Pa. 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, 3rd & Vine Cincinnati, O. 

Linden & Co., Inc., 891 Broad, Providence, R. I. 

— MacGuyer Co., 17 Virginia Ave., Providence, 
z 


Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Tl. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, TIl. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


STAMPINGS, Small Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilmington, 
Del 


General Electric Co., Section B-49, Plastics Dept., Pitts- 
field, Mass. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Il. 

Taylor Fibre Co., Norristown, Pa. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


STARTERS, Motor. 
tor. 


See Controllers, Mo- 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Magnet 
Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


(United 


STEEL, Stainless 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Driver Co., Wilbur B., Newark, N. J. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, M1. 

Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL, Strip 

American Nickeloid Co., 12 N. Second, Peru, Ill. (Pre- 
finished. ) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 

Cold Metal Process Co., 2129 Wilson Ave., Youngstown, 
O. (Cold Rolled.) 

Granite City Steel Co., Granite City, Il. 

Republic Steel Corp., Cleveland. 0 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

Thomas Steel Co., Warren, O. (Electro Zinc, Copper, 
Nickel, Brass & Bronze , Coated, also Bright Finish 
Uncoated.) ‘“‘Thomastrip.’ 


STRAIN RELIEFS, Cord 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


STRIPPERS, Wire 

Pyramid Products Co., 2224 S. State, Chicago, Ill. 
Smith Corp., F. A., Rochester, N. Y. 

Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, O. 














































































STROBOSCOPES 
General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. ‘‘Strabo- 
toc.”’ 


SWITCHES, Fixture 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


SWITCHES, Heater 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘Diamond H.”’ 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Elec. Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts. 
burgh, Pa. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

Barber-Colman Co., Rockford, III. 

General Elec. Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. 

Micro Switch Corp., 1 E. Spring, Freeport, Ill. 

National Acme Co., 170 E. 131st St., Cleveland, O. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, mM. Be 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. . 


SWITCHES, Mercury 

Electric Swith Corp., 1411 Union, Columbus, Ind. 

General Electric Vapor Lamp Co., 887 Adams, Hoboken, 
. ‘“*‘Kon-nec-tor,’’ ‘‘Cooper Hewitt.’ 

Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Powrex Switch Co., 196 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ohmite Mfg. Co., 4804 W. Flournoy, Chicago, Ill. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 
General Electric Co., Dept. 6A- 201, Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘Diamond H.’ 
Micro Switch Corp., 1 East Spring, Freeport, Ill. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Micro Switch Corp., 1 East Spring, Freeport, Il. 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, IIl. 


SWITCHES, Thermostatic 
Fenwal Incorporated, Ashland, Mass. 


SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 
General Elec. Co., Dept. 6-201, Schenectady, N. Y 


TACHOMETERS 


Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-692, Newport, Ky. 


TAPE, Cotton, Linen, Silk 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

a _ Co., Dept. 31, 200 Varick, New York, 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica oo Co., Dept. 31, 200 Varick, New York, 


aN. 


TAPE, Rubber and Friction 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

— _— Co., Dept. 31, 200 Varick, New York, 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TAPE, Scotch 


Minnesota Mining & Mfg. Co., 791 Forest Ave., St. 
Paul, Minnesota. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

~—— S & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“Turb 

General *Blectric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


ELECTRICAL MANUFACTURING 
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SAVE MONEY ON CUSTOM-MADE SMALL 


PRECISION PARTS 
for Instruments, Cameras, Appliances etc. 


@ Our spec ial department 
equipped with high-speed auto- 




















mi atic machines especially de- 

signed for the purpose — is 
prepared to hi andle your quan- 
tity production requirements 
exactly to your specifications. 
Send us blueprints or samples. 
Ask us to quote. 













Address: Custom Parts Dept. 


WALTHAM 


WATCH COMPANY 


Waltham, Mass. 



















SLOT 
PAPER 


VARNISHED 
TUBING or CAMBRIC 


SLEEVING SLOT WEDGES 
Wute INSULATION 


MANUFACTURERS CORPORATION 
565 West Washington Blvd., Chicago, Illinois 


AUGUST 1939 


They wondered why 
dies wore out so fast... 


... and found the answer 
in the STEEL SHEETS! 


HIS company recently completed an investigation 

into the “Bottlenecks” of production. They wanted, 

naturally enough, to bring manufacturing costs down to 
an irreducible minimum. 

One of the interesting facts which this study brought to 
light was the disproportionate cost of regrinding and renew- 
ing dies. To explain this, they first made a careful check of 
punch-press practice. Finding no solution here, they next 
called in an Electrical Sheet Specialist from Carnegie-IIli- 
nois. Armed with all the facts of the case, this man speedily 
located the trouble—in the STEEL. He recommended a 
change to U-S-S Electrical Steel Sheets, a sample order was 
placed, and ever since, this manufacturer has been success- 
fully running U-S-S Electrical Sheets. 

Latest reports indicate that die life has been increased 50 
per cent, and manufacturing cost substantially reduced. 

That’s the way our Electrical Sheet Service works out in 
practice. Whenever it’s a question of silicon- 
steel sheets, you can make no mistake by 
calling in the man from Carnegie-IIlinois. 
That’s the surest method of finding a speedy 
solution to many a tough problem of cost 
reduction. Call him today. 


ELECTRICAL STEEL SHEETS 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Scully Steel Products Company, Chicago, Warehouse Distributors 
United States Steel Products Company, New York, Export Distributors 





UNITED STATES STEEL 






































For simplification of opera- 

tion; for increased efficiency, 
or for sales appeal—an automatic 
timer will prove advantageous. 
Write for There is a_ suitable Walser 
catalog timer model for your product. 


WALSER AUTOMATIC TIMER CO 
Graybar Bldg. New York, N.Y. 



































































TRANSFORMERS 


Acme offers a Complete transformer engineering service and 
a production organization specializing in the manufacture of 
quality transformer products. Inquiries invited. Send specifi- 
cations and performance requirements 


ELECTRIC 


35 WATER STREET * CUBA, NEW YORK 





SPIRAL 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND, 

















CARTRIDGE, 
STRIPS, RINGS, 
IMMERSION 


Standard types or engineered 
to YOUR needs 


Mr WATLOW ELECTRIC MFG. CO. 
“TW 1326 N. 23rd. ST. LOUIS, MO. 





EYELETS -Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 








Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
a ‘‘Empire.’”’ 

“eee Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
urgh a. 


Washington 


TERMINALS, Plain & Locking 
~~ ae Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill. 


TERMINALS & CONNECTORS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 

Jones, Howard B 2300 Wabansia Ave., Chicago, Ill. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

oo Inc., 4252 Lincoln Ave., Chicago, Ill. (For 
Muses. ) 

—— MacGuyer Co., 17 Virginia Ave., Providence, 


> 
‘ 


Itajah Co., Bloomfield, N. J. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
nae Bremer & Co., 1642 W. Hubbard, Chicago, 


TESTERS, Coil 
See also Instruments 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOPILES 
The Eppley Laboratory, Inc., Newport, R. I. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, Ill 

— Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
*“*Dunco.’”’ 

Fenwal Incorporated, Ashland, Mass. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartfora, Conn. ‘‘Diamond H.’’ 

H. B. Elec. Co.. Inc.. 2531 N. Broad, Philadelphia, Pa. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm,’’ ‘‘Sensatherm,’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., 1 East Spring, Freeport, Il. 

Spencer Thermostat Co., 105 Forest, Attleboro, Mass. 
**Klixon.’ 

Supreme Elect. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Rarher-Colman Co., Rockford, Tl. 

Cramer Co., R. W., Centerbrook, Conn. 

Dunn. Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
“‘Dunco.”’ 

es ont Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
ex.”” 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 

Hansen Mfg. Co.. Princeton, Ind. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 

Thompson Clock Co., H. C., Bristol. Conn 

Ward Lecnard Elec. Co., 34 South, Mt. Vernon. N. Y. 

var Automatic Timer Co., Graybar Bldg., New York, 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


TIN PLATE 
— Nickeloid Co., 12 Second, Peru, Il. (Pre- 
inisned. ) 





TOOLS AND JIGS 

Stein & Cr Wm. P., 424 St. Paul, Rochester. N. Y. 

wee Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
vis 


TRANSFORMERS 
For built-in applications to electrically operated ma- 
chines, appliances and equipment. 
The Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 
Dano Elec. Co.. 93 Main, Winsted, Conn. 
— & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
Electricoil Co., Ine 6 Varick, New York, N. Y. 
ee Electric, Inc., 30 Rockefeller Plaza, New York, 
General Electric Co., Ft. Wayne, Ind. 
General Radio Co., 30 State, Cambridge, Mass. 
**Variac.’’ 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind (Square, Rectangular Round. ) 

Precision Paper Tube Co., 2 W. Charleston, Chicago, 
Mi (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury Conn. 

Dante Elec. Mfg. Co., Bantam, Conn 

Iiseo Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Laminated Phenolic 

—- Fibre Products Co., 1402 Walnut, Wilming- 
ton, Yel 

— Diamond Fibre Co., Newark, Del. ‘‘Cellu- 
lak.’’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del 

General Elertric Co. Section B-49, Plastics Dept., 
Pittsfield, Mass **Textolite.’’ 

_— — Co., Dept. 31, 200 Varick, New York, 











National Vulcanized Fibre Co., 
**Phenolite.’’ 

Ri —— Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
she 

Synthane Corp., Oaks, Pa 


Wilmington, Del. 





Taylor Fibre Co., Norristown, Pa. : 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TUBING, Monel & Nickel 
International Nickel Co., Inc., 67 Wall, New York, 
mM. Me 


TUBING, Phosphor Bronze 


American Brass Co., Waterbury, Conn. 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’’ ‘*Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 


TUBING, Varnished Fabric (Spaghetti) 
Brand & Co., Wm. 276 Fourth Ave., New York, N. Y. 
‘*Turbo.”’ 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘Empire.’ 

Surprenant Electric Insulation Co., 84 Purchase St., 
Boston, Mass. 


TUBULAR LAMPS. 
ture. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Div., Eisler Elec. Corp., 547 39th, 
Union City, N. J. ‘‘Kulgrid.’”’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


UNITS AND ELEMENTS, Resistance 
Heating 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Rockbestos Products Corp., 740 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

‘rent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, Mo 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


VACUUM SWITCHES. See Switches, 
Vacuum. 


VARNISH, Insulating 
Acme Wire Co., New Haven, Conn. 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Linolac.’’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


VOLUME CONTROLS, Radio. 
sistors, Radio. 


WASHERS, Felt 
American Felt Co., Inc., 315 Fourth Ave., New York, 
N. ¥ 


Washington 


See Lamps, Minia- 


Washington 


See Re- 


Felters Co., Inc., 201 South, Boston, Mass. 
Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Tl 


Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Beall Tool Co., East Alton, III. 

Butcher & Hart Mfg. Co., Toledo, O. 

Eaton Mfg. Co., Massillon, O 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, 
Mich 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis 

Philadelphia Steel & Wire Corp., Germantown, Phila- 
delphia, Pa. 

Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
cago, Ill. 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, 
Tl 


Washburn Co., Worcester, Mass . 
Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


WASHERS, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Federal Sales Co.. 24 S. Jefferson, Chicago, Ill. 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, 
Mich. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


WASHERS, Non-Metallic. See Fibre, Vul- 
canized; also Plastics; also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement. 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
mS 


WELDING EQUIPMENT 

General Electric Co., Schenectady, N. Y. 

WHEELS, Blower and Fan 

Barber-Colman Co., Rockford, TI. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 

Torrington Mfg. Co., Torrington, Conn. 

WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Universal Winding Co.. P. O. Box 1605, Providence, 
R. I ‘‘Leesona,”’ ‘‘Duo-Matic.’’ 


WIRE, Bare 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 
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OTECT your product — 


and reduce costs—at every point where 
fastening devices are required by using 
screws and headed parts by PROGRESSIVE. 
Let PROGRESSIVE items, produced efficiently 
and accurately by the cold upset process, 
show you the way to substantial savings 
both in original costs and in assembly opera- 
tions. In addition to standard machine screws 
and nuts, PROGRESSIVE is equipped to meet 
demands for made-to-order parts in any metal. 
We invite you to submit your problems to 
AT PROGRESSIVE specialists for intelli- 
PROMCO) gent, prompt solution. 
D 


> 


Fhe PROGRESSIVE MEC CO 


Sige: Wel ge ea ee ee ee ee 








Janette Speed Reducers 


The diversity of the Janette cus- 
tom built line of motorized and 
motorless speed reducers en- 
ables us to supply a machine 
from 1/50 to 714 H.P. for 
almost any purpose. You can 
select the style of compact, 
rugged Janette speed reducer 
that meets your individual re- 
quirements, without the neces- 
sity for using expensive adapt- 
ors or modifications. 

ROTARY CONVERTERS » MOTOR GENERATORS » GENERATOR 


Janette Manufacturing 
556-558 West Monroe Street i , WwW. U.S.A. 


BOSTON - NEW YORK- PHILADELPHIA - CLEVELAND - MILWAUKEE - LOS ANGELES 
DETROIT - SEATTLE 





DE 
ELEMITE 


HEATING ELEMENT INSULATION 
The Louthan Manufacturing Co. 
EAST LIVERPOOL, OHIO 





MERCOID CONTROLS 


Designed to automatically regulate 


electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of .contacts. 
They operate indefinitely without deterioration. 
. Mercoid switches are recommended wherever 
dependable service is an essential requirement. 





Send for Complete Catalog No. 100ME, containing complete information 


| THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 


Please send Catalog No. 100ME. 


Name 


Address 
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American Wire Div., Electric Auto-Lite Co., Port Huron, 





Mich. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
General Cable Corp., 420 Lexington Ave., New York, 
my ee 
John A. Roebling’s Sons Co., Trenton, N. J. 


Scovill Mfg. Co., 65 Mill, 
WIRE, Copper Clad 


Callite Products Division, 
Union City, N ; 

WIRE, Copperweld 

Callite Products Division, 
Union City, N. J 

General Cable Corp., 420 Lexington Ave., New York, 
x Y¥ 


Waterbury, Conn. 


Eisler Elec. Corp., 547 39th, 


Eisler Elec. Corp., 547 39th, 


MN. Ze 
WIRE FORMS 
Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, I] 
American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Sarnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 


Grammes & Sons, 
> 


Inc., L. F., 
M. D., 


393 Union, Allentown, 


Hubbard Spring Co., 


690 Central Ave., 
Mich 


Pontiac, 


Hunter Pressed Steel Co., Lansdale, Pa 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

John A. Roebling’s Sons Co., Trenton, N. J 


INSULATOR 
HEADQUARTERS 


& The more complicated your 
insulator design, the more defi- 


nite the fact that Universal can 
supply your needs to your satisfac- 
tion. The better quality of Universal 
“Dry Process” insulators hold to 
close dimension tolerances. Send 


your specifications for sample 
and quotation. 


PRODUCTS COMPANY 





WIRE, Insulated 

(See also Cable, Heavy Duty; Cord, Flexible.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, IM. 

*“Colo-Rubber,’’ ‘‘Nitro.’ 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, III. 

General Cable Corp., 420 Lexington Ave., New York, 
oe 

General Electric Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

General Electric Co., Dept. 6-201, Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Rockbestos Products Corp., 742 Nicoll, New Haven, 
Conr “‘Rockbestos All-Asbestos,’’ ‘‘Rockbestos A. 
* 

John A. Roebling’s Sons Co., Trenton, N. J. 


WIRE, Magnet 


Acme Wire Co., New Haven, Conn ‘‘Enamelite,”’ 
Cottonite “‘Silkenite,’” ‘‘Paperite,’’ ‘‘Celenite,’’ 
Heatex 

American Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich “*Vega-Chromoxide.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Selden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Cotenamel,’’ ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York, 


¥ 








General Elec. Co., Section Y-8195, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.”’ 
General Electric Co., Schenectady, N. Y. 
Rockbestos Products Corp., 742 Nicoll, New 
Conn. ‘‘Rockbestos All-Asbestos.’’ 
John A. Roebling’s Sons Co., Trenton, N. J. 
Winsted Division, Hudson Wire Co., Winsted, Conn. 
WIRE, Resistance 


American Brass Co., Waterbury, Conn. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 


Haven, 


Driver Co., Wilbur B., Newark, N. ‘*Tophet,’’ 
““Cupron,’’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,’’ ‘*Radio- 
carb,’’ ‘‘Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘‘Ad- 
vance,’’ ‘“‘Hytemco,’’ ‘‘Nilvar,”’ ‘‘Magno,’’ ‘‘Comet,”’ 


“Gridnic,”’ **“Midohm,’’ 
*‘Lohm,”’ ‘‘Lucero.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,’’ 
““Chromel-Alumel.’’ 


WIRE, Round Edge Flat 


**Radioohm,’’ *‘Ohmax,”’ 


American Nickeloid Co., 12 WN. Second, Peru, Il. 
(Pre-finished Metals.) 

WIRE, Welding 

General Electric Co., Schenectady, N. Y. 

ZINC 
Sheet, Rod, Tube, Wire, Anodes. 

American Nickeloid Co., 12 N. Second, Peru, II. 
(Pre-finished Metals.) 

New Jersey Zinc Co., 160 Front, New York, N. Y. 
‘‘Horse Head.’’ 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal.) 


@ THOSE WHO ARE ENTERING 
THE OCTOBER 1939 ELECTRICAL 
MANUFACTURING PRODUCT 
DESIGN CONTEST ARE REMIND- 
ED THAT AUGUST 15TH IS THE 


1540 E. FIRST ST. * SANDUSKY, OHIO 





TERMINAL PANELS 


Terminals, such as these, supplied mounted on panels, to your blue print, or 
probably standard panels shown in our bulletins will fulfill your requirements. 


Write Us Asking for Bulletins 


Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS 
ELECTRICAL PLUGS AND SOCKETS 


HOWARD B. JONES 


2300 WABANSIA AVENUE 





workmanship. 






Excty type of PLASTIC MOLDING 


HE products shown at the left are 
typical specimens of Imperial custom 
molding. Here are products in the modern 
tempo where molding plays a most im- 
portant part in creating consumer accept- 
ance. They are products where production 
costs had to be kept low . . . where quality 
and accuracy had to be maintained. 
Imperial can handle your molding on an 
economical basis in any plastic material 
and yet maintain the highest standard of 


IMPERIAL MOLDED PRODUCTS CORP. 
2921 West Harrison St., Chicago, Ill. 


LD ese el Lar 


BAKELITE @ PLASKON @ DUREZ ®@ TENITE 


STURDIER - 


FINAL DATE FOR MAILING 
MANUSCRIPTS. 





BETTER INSULATED - 


SQUARE...RECTANGULAR... 


FOR SMALL TRANSFORM- 
ERS .. REACTORS .. A. C. 
RELAYS .. SOLENOIDS .. 


LOWER COST 


VIBRATORS. 


PRECISION 


CHICAGO, ILL. 





the most modern 


; on short notice. 
delivese plastic handles 










or all the way thro 
color can 


Ilustrated stock pa 
catalog ma 





@ BEETLE @LUCITE 


: an get 
e At Imperial You vies of 


i cabi- 

i used on kitchen 
= steel cabinets. closets 
a furniture, 


f 
% chip or wear Ol- 
t chip rts 


iled on request. 


ROUND... 


FOR SOLENOIDS . . 
LAYS .. SIGNALS. . BELLS 


RE- 
BUZZERS. 


Write for Prices and Samples 


PAPER TUBE COMPANY 


Manufactures Square, Rectangular, Round Tubes 


2035 W. CHARLESTON ST. 


CHICAGO, ILLINOIS 





— plus an unusually large stock assort- 


ment of pulls, knobs and handles 
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Mer- 


ALL NEW RELAY 


Before Production begins 


Guardian’s Relay Assembly line in action 
pictured in the above candid photo, turns § 
out thousands of Relays every day. But 
before any relay goes into production, 
Guardian’s Engineering Labora- 
tory must design your control and test 
it in innumerable ways. We must know 


in advance that your relays will ENGINEERING LABORATORY 


perform as expected. A uniform, 


dependable, faultless product is the : 
natural result... ANY QUANTITY AS ae — ba oe 
YOU WANT THEM, WHEN YOU OF electrical contro! uni rom 


WANT THEM. No complaints...no simple to most intricate combina- 


post-mortems. tions . . . uniform in size . 
When seeking a better source for relays 


remember it’s not the largest fac- ‘%Pace-saving.. . simple, better 
tory BUT high quality, fast serv- and more economical. 
ice, and conservative cost that 


really count. * * * 


Ask Us to Make Specific Recommendations to Fit Your 
Special Requirements. Write for Catalog ‘‘M’’ Today! 


UE aaa ile 


1627 W. Walnut St. Chicago e@  Iilinois 





CHICAGO MOLDED PRODUCTS 
CORPORATION 


1024 NORTH KOLMAR AVENUE CHICAGO, ILLINOIS 
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Large Stocks... Uniform High Quality... 
Immediate Shipment « « « Principal products include— 


Alloy Steels,Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 
Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T 
Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. Louis, Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 





greatly to the sales appeal of low-priced 
products—at very little additional manu- 
facturing cost. 


Indicators shown are supplied to manufac- I 
turers of electric irons, waffle irons, sand- 
wich toasters, electric broilers, etc. Stock 
indicators supplied in wide range of styles 
and prices without tool charge. Special li 
heat indicators designed to meet require- 
ments for stoves, ranges, etc. 


FOR QUOTATIONS—send sample prod- 
uct, blueprint or sketches and quantity to 
be used. 


GERMANOW-SIMON MACHINE CO- 
(Est. 1916) 


436 St. Paul Street, Rochester, N. Y. 


Makers of Liquid, Level, Pressure and Heat } 
Indicators il 


These guaranteed bi-metal indicators add | 
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Waltham Watch Co. .....ccccccsccss J <ieote dts beer eat oo 167 
WOR TREE DCI COs ois aes sc diw kc shawensvecdicves san Send for Illustrated Folder 
) Pe ne ES oie ee Sae deve s ke pbausawena 108 


) OG BCE RA Skah yd Sdawkedeeewskush dak nw emen pens 103 
Westinghouse Electric & Mfg. Co. ....... 6, 7 


HEINEMANN ELECTRIC CO. 


99 PLUM ST. TRENTON, N. J.4&43 


Established 1888 


Weston Electrical Instrument Corp. ...............2eceee0: 73 
West Va. Pulp & Paper Co. 95 


Wiegand Co., Edwin L. 93 


Wire Stripper Co., The 
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AUGUST 1939 
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LAMINATED INLAY STRIP 








EXHIBIT IN THE 
HALLor METALS 
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Paneer & CO... INC. 


SMELTERS. REFINERS ee ee) WORKERS 
OF PLATINUM. GOtoO ee eee eee en ee ae 
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NEW YORK SAN FRANCISCO CHICAGO 


er sales are 


For moldings that pay their own way, you have to be sure 
of fine product styling and its adaptability to low cost 
/ production. 










In this clock case, Molded by Stokes for the Sessions 
Clock Co., its striking design has made it a best seller while 
economies in production include the elimination of insulating 
parts because of molded holes and self-tapping screws, and 
molding the bezel as part of the clock case. Write for folder, 
‘Versatility in Molded Plastics.”’ 


~STOKES wr eT 


Gen'l Offices: 330 WEBSTER ST., TRENTON, N. J. - - Plants: TRENTON, N. J. and WELLAND, ONT. 


MOLDERS OF ALL PLASTICS—Including Hard Rubber—SINCE 1897 





ELECTRICAL MANUFACTURING 



































OVER 6O TYPES OF 
ROEBLING © ELECTRICAL 
WIRES AND CABLES 


Magnet Wire 
Portable and Appliance Cords 
Automotive Cables 
Apparatus Control Cables 





Instrument Wire and Cables | 
Annunciator Wire | 
Radio Wire | 

Rubber Covered Fixture Wire 

Heat Resisting Wire 

Moving Picture Cord | 

Stove Wire, solid and stranded | 
And a wide variety of other wire and i 


cables; either Standard or to Cus- 
tomer’s Specifications | 


QUICK SHIPMENT | 


Prompt Service is available at all | 
offices and warehouse points listed 
below, where large stocks of a wide 
variety of standard Roebling Wires 
and Cables are always on hand. Your 
request for information, prices or sam- 





ples will be welcomed. | 


JOHN A. ROEBLING‘S SONS COMPANY i | 

TRENTON, N.J. ' 
Atlanta, Boston, Chicago, Cleveland, LosAngeles 
St New York, Philadelphia, Portland, Ore., San 


Francisco, Seattle. Export Dept., New York 





No Supplementary Closures 
Required 


INGS and after running it on test over four years, 
nine hours a day, five days a week, writes:—‘‘we 
have added no grease to either bearing and have ob- 
served no leakage’. This test motor is still running, 
with the same results. 


Regardless of the angle of the shaft—horizontal, 
vertical, or in between—the “‘CARTRIDGE”’ BALL 
BEARING seal, with its long flange, minute clear- 
ance, recessed inner ring construction and multiple 
grease grooves, KEEPS THE GREASE IN AND 
THE DIRT OUT. 


Thoroughly tested in our own laboratory over a 
protracted period, and in the field under continu- 
ous duty, the “CARTRIDGE” BALL BEARING 
has demonstrated not alone its value but its 
SUPERIORITY. 


One of the largest motor manufacturers equipped 
a vertical motor with ‘‘CARTRIDGE”’ BALL BEAR- 


Adopt the fully-sealed “CARTRIDGE” BALL 
BEARING as absolute protection against leakage, 
neglected lubrication, and dirt and grease contam- 
ination. It also eliminates numerous supplementary 
closure parts, machining operations and variables, 
and speeds up production. Moreover, it has con- 
venient regreasing and inspection features. 


Write for the Catalog. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 





